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Dear  Reviewer: 

This  draft  environmental  impact  statement  (EIS)  on  vegetation  treatment  on  BLM  lands  in  13 
Western  States  using  integrated  pest  management  methods  is  provided  for  your  review  and 
comment.    The  final  EIS  will  be  based  on  substantive  comments  received  on  this  draft.    Please 
keep  this  copy  of  the  draft  EIS  for  future  use  in  your  review  of  the  final  EIS. 

All  written  comments  must  be  received  by  May  15,  1990,  at  the  address  below.    Comments 
received  after  this  date  may  be  considered  in  preparing  the  final  EIS  but  may  not  be  included  in  the 
set  of  comments  reproduced  for  the  final  EIS.    A  copy  of  the  final  EIS  will  be  sent  to  everyone  who 
comments  on  the  draft  EIS  and  to  those  requesting  a  copy. 

Comments  should  be  as  specific  as  possible,  addressing  the  adequacy  of  the  scope  of  the  EIS  or 
the  impact  analyses  of  the  proposed  action  and  alternatives.    The  purpose  of  the  comment  period  is 
to  provide  for  public  participation. 

Public  meetings  are  scheduled  for  each  State.    Additional  public  hearings  will  be  scheduled  if 
enough  people  state  a  desire  for  a  public  hearing  or  if  a  need  is  otherwise  demonstrated. 

Please  address  comments  on  this  draft,  requests  for  copies  of  the  draft  EIS  or  final  EIS,  or 
requests  for  hearings  to: 

Wyoming  State  Director 
Bureau  of  Land  Management 
c/o  Jim  Melton,  Team  Leader 
1701  East  "E"  Street 
Casper,  Wyoming    82601 


Sincerely  yours, 

State  Director,  Wyoming 
Ray  Brubaker 
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VEGETATION  TREATMENT  ON  BLM  LANDS 
IN  13  WESTERN  STATES 

(X)  Draft  (  )  Final 

U.S.  Department  of  the  Interior 
Bureau  of  Land  Management 

Abstract 

This  Environmental  Impact  Statement  (EIS)  assesses  the  environmental  consequences  of  Federal 
approval  of  implementing  a  vegetation  treatment  program  to  manage  a  variety  of  vegetation  species 
on  public  land  in  the  Western  United  States.    The  program  would  apply  to  BLM-administered  public 
lands  in  the  13  contiguous  Western  States  of  Arizona,  Colorado,  Idaho,  Montana,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  eastern  Oregon,  South  Dakota,  Utah,  Washington,  and  Wyoming. 

Based  on  the  issues  and  concerns  within  the  study  area  identified  during  the  public  scoping  process 
and  internal  review,  this  EIS  focuses  analysis  in  the  following  areas: 

How  each  vegetation  treatment  method  affects  vegetation  on  a  regional  basis 

How  each  method  affects  fish  and  wildlife  and  their  habitats 

How  mechanical  treatments  and  prescribed  burning  affect  soils 

How  all  natural  resources  may  be  affected  positively  as  well  as  negatively 

How  herbicides  and  prescribed  burning  affect  human  health  and  safety 

This  EIS  analyzes  direct,  indirect,  and  cumulative  impacts  to  various  resources  from  the  proposed 
vegetation  treatment  project  and  alternatives. 

EIS  Contact 

Comments  on  this  EIS  should  be  directed  to: 

Wyoming  State  Director 
Bureau  of  Land  Management 
c/o  Jim  Melton,  Team  Leader 
1701  East  "E"  Street 
Casper,  Wyoming    82601 

Date  EIS  Made  Available  to  EPA  and  the  Public 

Draft:     March  1,  1990 

Date  by  Which  Comments  on  the  Draft  EIS  Must  Be  Received  To  Be  Considered  in  the  Preparation 
of  the  Final  EIS 

May  15,  1990 
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Executive  Summary 

This  draft  environmental  impact  statement 
(EIS)  describes  and  analyzes  the  impacts  of  a 
program  the  U.S.  Department  of  the  Interior, 
Bureau  of  Land  Management  (BLM),  proposes 
to  implement  to  treat  vegetation  on  public 
lands  in  13  Western  States— Arizona, 
Colorado,  Idaho,  Montana,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  eastern 
Oregon,  South  Dakota,  Utah,  Washington,  and 
Wyoming.    The  impacts  of  BLM's  program  to 
manage  vegetation  in  California  and  western 
Oregon  have  been  covered  in  separate  EIS 
documents  and  therefore  will  not  be  analyzed 
here.    The  program  is  required  to  fulfill  BLM's 
legal  mandate,  particularly  the  Federal  Land 
Policy  and  Management  Act  of  1976,  to 
manage  public  lands  and  their  resources. 

The  vegetation  treatment  methods  described  in 
this  draft  EIS  include  manual,  mechanical, 
biological,  prescribed  burning,  and  chemical. 
Manual  methods  involve  using  hand  or  power 
tools;  mechanical  methods,  heavy  equipment, 
such  as  bulldozers;  biological  methods,  plant- 
eating  organisms,  such  as  goats  and  insects; 
prescribed  burning,  controlled  fire;  and 
chemical  methods  (herbicides)  to  treat 
vegetation.    Treatments  would  be  made  on 
selected  sites  to  cut  back  or  eliminate  some 
part  of  the  existing  plant  community  or  to 
eliminate  selected  plants.    Treating  vegetation 
is  necessary  to  develop  or  restore  a  desired 
plant  community,  create  biological  diversity, 
increase  forage  or  cover  for  animals,  protect 
buildings  and  other  facilities,  manage  fuels  to 
reduce  wildfire  hazard,  manage  vegetation 
community  structure,  rejuvenate  decadent 
vegetation,  enhance  forage/browse  quality,  or 
remove  noxious  weeds  or  poisonous  plants. 
The  areas  that  would  be  treated  include 
rangelands,  public  domain  forest  lands,  oil  and 
gas  sites,  rights-of-way,  and  recreation  and 
cultural  sites. 

In  accordance  with  the  National  Environmental 
Policy  Act  (NEPA),  this  programmatic  draft  EIS 
identifies  impacts  on  the  human  environment 
by  analyzing  potential  impacts  of  each 
vegetation  treatment  method  and  then,  of 
vegetation  treatment  program  alternatives, 
including  the  proposed  program,  that  combine 
several  methods. 


Public  Participation 

A  primary  consideration  in  developing  the 
scope  of  this  DEIS  was  to  determine  which 
issues  concern  the  public.    When  the  decision 


was  made  to  complete  this  vegetation 
treatment  EIS,  a  public  participation  and 
coordination  plan  was  developed  to  solicit 
public  comments.    A  Notice  of  Intent  was 
published  in  July  1988  describing  the  proposed 
program  and  soliciting  comments  in  writing  and 
through  a  number  of  public  scoping  meetings. 
Public  participation  is  continuing  as  the  draft 
EIS  undergoes  public  review  and  comment  and 
as  those  comments  are  dealt  with  in  the 
preparation  of  the  Final  EIS. 

Many  members  of  the  public  supported  the 
proposed  treatment  program  and  recommended 
certain  methods  for  specific  target  vegetation. 
Others  were  concerned  about  possible  health 
effects  or  environmental  damage  from  using 
herbicides  and  prescribed  fire  and  about 
adverse  effects  from  altering  ecological 
systems  in  general.    Because  of  the  concern 
about  using  chemical  herbicides  and 
prescribed  fire,  particularly  in  terms  of  human 
health  risk,  those  methods  are  given  the 
greatest  emphasis  in  the  analysis.    Separate 
detailed  risk  assessments,  done  on  herbicides 
and  on  prescribed  fire  effects,  are  included  as 
appendixes  to  this  EIS.    Emphasis  is  also 
given  to  potential  program  impacts  on 
important  vegetation  communities  of  the  West. 

Affected  Environment 

Methods  and  alternative  programs  are 
analyzed  for  potential  impacts  on  14  resource 
categories  of  the  13  Western  States: 
vegetation,  climate  and  air  quality,  geology  and 
topography,  soils,  aquatic  resources,  fish  and 
wildlife,  cultural  resources,  recreation  and 
visual  resources,  livestock,  wild  horses  and 
burros,  special  status  species,  wilderness  and 
special  areas,  human  health  and  safety,  and 
social  and  economic  resources.    Because 
impacts  on  many  of  these  resources  are  likely 
to  vary  with  the  dominant  type  of  vegetation  on 
and  near  the  treated  sites,  they  are  discussed 
where  they  apply  in  each  of  eight  vegetation 
analysis  regions  of  the  Western  States: 
sagebrush,  desert  shrub,  southwestern 
shrubsteppe,  chaparral-mountain  shrub,  pinyon- 
juniper,  plains  grassland,  mountain/plateau 
grassland,  and  coniferous/deciduous  forest. 

EIS  Organization 

Chapter  1  of  this  draft  EIS  discusses  the 
purpose  and  need  for  the  proposed  action, 
describes  the  methods  of  vegetation  treatment 
and  alternative  programs,  and  summarizes  the 
impacts  of  the  programs.    Appendixes  C  and  E 
(Section  E-2)  give  more  detail  about  the 
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treatment  methods.    Chapter  2  describes  the 
14  categories  of  resources  in  the  EIS  area  that 
may  be  affected  by  the  alternative  programs; 
Chapter  3  discusses  the  impacts  of  the 
methods  (Chapter  3,  Section  1)  and  alternative 
programs  (Chapter  3,  Section  2).    Chapter  4 
describes  the  public's  participation  in  the 
preparation  of  the  EIS  and  Chapter  5  lists  the 
EIS  preparers  and  reviewers.    Appendixes  D 
and  E  present  the  detailed  risk  assessments 
on  prescribed  burning  and  herbicides, 
respectively. 

Alternatives 

Based  on  the  concerns  identified  in  scoping, 
the  EIS  analyzes  the  impacts  of  five  alternative 
vegetation  treatment  programs  (Table  ES-1) 
that  combine  the  various  methods  of  treating 
vegetation.    Alternative  1 ,  the  proposed  action, 
which  allows  use  of  all  available  treatment 
methods — manual,  mechanical,  biological, 
prescribed  burning,  and  chemical — to  treat  up 
to  372,000  acres  of  public  lands  annually,  is 
the  preferred  alternative. 

Alternatives  2,  3,  and  4,  respectively,  limit 
herbicides  to  ground  application,  eliminate 
herbicide  use,  and  prohibit  prescribed  fire. 
The  acreages  proposed  for  treatment  under 
Alternatives  2,  3,  and  4  are  less  than  those 
under  the  preferred  alternative  because  the 
terrain  or  other  factors  on  some  sites  limit 
treatment  to  certain  methods.    Alternative  5, 
the  No  Action  Alternative,  continues  BLM's 
existing  level  of  vegetation  management. 

Because  the  proposed  program  covers  such  a 
wide  and  diverse  area  of  the  country,  the  EIS 
does  not  analyze  impacts  on  any  specific  site 
or  group  of  sites.    Instead,  this  EIS  provides 
an  overview  of  the  possible  impacts  of  the 
different  vegetation  treatment  methods  and 
their  combined  use  in  the  alternative  programs, 
based  on  broad  regional  characteristics  of  the 
13  Western  States.    Site-specific  environmental 
assessments  tiered  to  this  EIS  will  be  done  at 
the  local  level. 

Implementing  the  selected  treatment  program 
would  involve  coordination  with  State  and 
county  agencies,  public  land  lessees,  and 
adjoining  landowners  to  accomplish  a 
vegetation  treatment  and  to  ensure  that 
adequate  safety  measures  are  followed. 

Alternative  1:    The  Proposed  Action 

Under  the  proposed  action,  all  vegetation 
treatment  methods  would  be  available  for  use, 
with  a  total  of  372,000  acres  treated  annually 


in  the  13  States.    This  alternative  is  preferred 
because  it  gives  BLM  the  greatest  flexibility  in 
specifying  site  treatments  using  the  most 
effective  and  economical  method  available. 
The  total  372,000  acres  to  be  treated  under 
the  proposed  action  conforms  to  land  use  plan 
objectives  and  budget  capabilities  on  public 
lands.    Chemicals  and  prescribed  burning 
would  be  used  on  most  (64  percent)  of  the 
proposed  treated  acreage  in  this  program.    All 
safety  requirements  and  project  design 
features  would  be  followed  in  accordance  with 
BLM  policy  and  EPA  registration  restrictions, 
as  they  would  under  all  alternatives. 


Alternative  2: 
Herbicides 


No  Aerial  Application  of 


This  alternative  would  treat  fewer  acres 
(323,000)  because  it  would  eliminate  aerial 
herbicide  application  because  of  concerns 
about  public  health  and  potential  damage  to 
aquatic  ecosystems  from  offsite  chemical  drift. 
Ground  methods  of  herbicide  application  would 
be  used  for  45,000  acres.    Manual  and 
mechanical  methods  would  be  used  on  14,000 
and  71,000  acres,  respectively.    The  acreage 
for  biological  treatment  would  decrease  slightly 
from  Alternative  1  at  60,000  acres,  while 
prescribed  burning  would  increase  to  132,000 
acres. 

Alternative  3:    No  Use  of  Herbicides 

Because  of  public  health  and  worker  safety 
concerns  and  a  general  concern  about 
pesticides  in  the  environment,  no  herbicides 
would  be  used  under  this  alternative.    This 
alternative  would  have  the  highest  acreages 
specified  for  mechanical  (74,000  acres)  and 
prescribed  burning  (137,000  acres)  treatments 
of  any  of  the  alternatives,  but  the  overall 
treated  acreage  would  be  lower  than 
Alternatives  1  or  2,  with  a  total  of  286,000 
acres  treated. 

Alternative  4:    No  Prescribed  Burning 

Under  this  alternative,  prescribed  burning 
would  not  be  permitted  because  of  concerns 
about  the  effects  of  smoke  on  human  health 
and  the  effects  of  burning  on  ecological 
systems.    To  compensate  in  part  for  the  loss 
of  fire  as  a  tool,  this  alternative  would  have 
the  highest  annual  acreage  (175,000)  treated 
chemically.    Herbicides  would  be  applied 
aerially  on  141,000  acres,  and  ground 
application  methods  would  be  used  on  35,000 
acres.    Manual  methods  would  be  used  to 
treat  14,000  acres,  and  mechanical  methods 
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Table  ES-1.    Acreage  (in  Thousands)  by  Treatment  Method  for  Each  BLM  Vegetation 
Treatment  Alternative. 


Method 

Alternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

Alternative  5 

Manual 
Mechanical 
Biological 
Prescribed 

Burning 
Chemical 

Total  Acres 

14.1 
58.1 
60.2 

97.8 
141.5 
371.7 

14.2 
71.2 
60.1 

132.3 

45.2 

323.0 

13.9 
74.2 
60.2 

137.4 

0 
285.7 

13.7 
69.2 
60.2 

0 
175.5 
318.6 

12.8 
41.9 
57.6 

92.7 

37.5 

242.5 

would  be  used  to  treat  69,000  acres.    The 
total  treated  acreage  would  be  318,000  acres. 

Alternative  5:    No  Action  (Continue 
Current  Management) 

Under  this  alternative  BLM  would  continue 
using  the  existing  vegetation  treatment 
program.    No  more  than  243,000  acres  would 
be  treated  annually  using  manual,  mechanical, 
biological,  prescribed  burning,  and  chemical 
methods.    Approximately  62  percent  would 
continue  to  be  treated  using  prescribed  burning 
and  biological  methods. 

Methods  of  Analysis 

Impacts  in  this  draft  EIS  were  evaluated  by  an 
interdisciplinary  team  of  scientists  that  included 
experts  in  vegetation  ecology  in  the  Western 
States  and  in  the  human  health  and 
environmental  effects  of  pesticides.    Available 
studies  on  the  effects  of  different  treatment 
methods  on  western  plant  communities  were 
researched  and  summarized  and  conclusions 
about  program  impacts  were  drawn  from  that 
body  of  scientific  literature.    The  analysis  of 
effects  in  the  EIS  is,  in  general,  qualitative,  but 
where  impacts  could  be  quantified,  such  as  in 
the  areas  of  human  health  and  impacts  of 
herbicides  on  wildlife,  a  quantitative  risk 
assessment  was  done. 

The  herbicide  risk  assessment  evaluated 
human  and  wildlife  exposures  and  potential 
risks  from  using  19  different  herbicides  and 
two  additives.    Human  health  effects  evaluated 
included  general  systemic  effects,  effects  on 
reproduction,  cancer,  heritable  mutations,  and 
effects  on  the  nervous  and  immune  systems. 
For  the  estimation  of  worker  and  public 
exposures  from  aerial  and  ground  applications, 
both  a  typical  and  maximum  likely  rate  of 
herbicide  application  was  used  for  each  type  of 


program  area  application  (for  example, 
rangeland,  right-of-way).    The  actual  rate  of 
herbicide  application  on  a  particular  site  is 
expected  to  be  lower  than  the  maximum  rate 
used  in  the  analysis  and  will  depend  on  target 
vegetation  species,  time  of  year,  application 
equipment,  and  herbicide  formulation. 

Herbicide  formulations  may  also  contain  one  or 
more  inert  ingredients  that  may  present  health 
risks.    BLM  has  determined  that  no  formulation 
would  be  used  in  the  program  if  it  contains 
inert  ingredients  on  EPA's  List  1  (inerts  of 
toxicological  concern)  or  List  2  (inerts  of  high 
priority  for  testing),  with  the  exception  of 
petroleum  distillate  carriers,  kerosene  and 
diesel  oil  (their  risks  are  evaluated  in  this 
analysis). 

Environmental  Consequences 
Vegetation 

Vegetation  treatments  would  benefit  as  well  as 
adversely  impact  both  target  and  nontarget 
vegetation  within  the  EIS  area.    Where 
individual  plant  species  are  the  target,  such  as 
in  noxious  weed  control,  some  injury  or  loss  of 
nontarget  vegetation  may  occur  from  all 
methods,  particularly  from  herbicide  use. 
Nontarget  plant  species  should  reestablish 
after  treatment.    Changes  in  species 
composition,  plant  community  structure, 
species  diversity,  and  productivity  will  result  on 
sites  where  all  vegetation  is  treated.    Some 
species  will  be  enhanced  by  treatment;  others 
will  be  suppressed  on  the  treated  site. 
Treatment  method  and  number  of  acres  treated 
would  determine  the  degree  of  vegetation 
impact.    Positive  impacts,  the  principal 
program  objectives,  would  include  wildlife 
habitat  improvement,  fuel  hazard  reduction, 
selection  of  desired  timber  species,  and 
reduction  or  elimination  of  populations  of 
noxious  weeds. 
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Manual  treatment  methods  should  have  no 
adverse  impacts  on  nontarget  vegetation  for 
two  reasons:  1)  they  are  the  most  selective  for 
target  species  and  2)  they  have  limited 
application  in  the  program  because  they  are 
labor  intensive  and  ineffective  in  controlling 
established  creeping  perennials,  so  they  would 
not  be  used  for  large-scale  rangeland 
improvement  projects  or  for  prescribed  burning 
pretreatment. 

Mechanical  treatment  methods  would  affect 
woody  plants  more  than  herbaceous  plants 
because  root-sprouting  woody  species  cannot 
quickly  replace  above-ground  structures, 
whereas  herbaceous  species  can  replace  their 
canopies  annually.    In  addition,  mechanical 
treatments  can  kill  many  woody  species  that 
do  not  have  belowground  growing  points. 
Plowing  or  root-cutting  would  have  the  greatest 
impact  on  nontarget  species  and  generally 
would  require  subsequent  revegetation. 

Biological  treatments  with  sheep,  cattle,  and 
goats  would  have  slight  impacts  on  a  localized 
basis  from  feeding  on  nontarget  vegetation  to 
the  extent  that  nontargets  are  interspersed  with 
target  species  on  a  grazed  site.    Insect  and 
pathogen  treatments  should  have  no  impacts 
on  nontarget  plants  because  these  techniques 
are  species  specific. 

Prescribed  burning  could  help  prevent  wildfires 
by  removing  fuel  ladders  and  excess  litter 
accumulations.    Prescribed  burning  might 
decrease  total  plant  productivity  on  a  site  but 
shift  species  composition  from  dominance  by 
woody  species  to  dominance  by  herbaceous 
species  and  stimulate  new  growth  of  certain 
woody  species.    Fire  would  significantly  affect 
plant  competition  by  changing  the  numbers 
and  species  of  existing  plants,  altering  site 
conditions,  and  requiring  plants  to  reestablish 
on  a  site.    Perennial  plants  with  existing  root 
systems  usually  have  an  advantage  over  plants 
that  must  develop  from  seed.    There  would  be 
short-term  reductions  in  productivity  of  many 
species  but  longer  term  desired  results  on 
target  species.    A  particular  plant  species  may 
or  may  not  be  desired  on  a  treatment  site, 
depending  on  land  use  objectives;  therefore, 
the  determination  would  be  made  on  a  site- 
specific  basis  according  to  individual  goals  of 
the  management  plan. 

The  impacts  of  chemical  treatments  would  vary 
depending  on  how  closely  related  the  target 
and  nontarget  species  are,  the  selectivity  of 
the  herbicide,  and  the  application  rate.    More 
sensitive  annual  plants  would  be  affected  to  a 
greater  degree  than  perennials,  especially  if 


killed  before  producing  seed,  although  the 
ability  of  plants  to  maintain  viable  seeds  in  the 
soil  for  several  years  should  reduce  their 
susceptibility  to  herbicides. 

Adverse  impacts  discussed  above  for  all 
vegetation  treatment  methods  could  apply 
under  Alternative  1.    The  overall  positive 
impact  would  be  improved  diversity  of  plant 
communities.    Shrub-dominated  rangeland 
communities  would  move  toward  a  greater  mix 
of  grasses,  forbs,  and  shrubs.    Alternative  1 
offers  the  greatest  degree  of  flexibility  of  any 
alternative  for  general  vegetation  management 
and  for  control  of  noxious  weeds  and 
poisonous  plants. 

Under  Alternative  2,  elimination  of  aerial 
chemical  treatments  would  reduce  the  potential 
for  offsite  impacts  on  nontarget  plants. 
However,  the  overall  improvement  programwide 
in  plant  community  diversity  would  be 
lessened.    More  prescribed  fire  would  be  used 
than  under  the  first  alternative.    Because  aerial 
chemical  treatment  would  not  be  available, 
target  areas  for  treatment  of  shrub  and  brush 
species  that  do  not  carry  fire  might  not  be 
treated  at  all.    Noxious  weeds  would  be 
controlled,  but  overall  management 
effectiveness  would  be  less  than  under 
Alternative  1. 

With  no  use  of  herbicides  under  Alternative  3, 
impacts  discussed  above  for  chemical  methods 
would  not  occur.    However,  some  vegetation 
communities  would  not  be  treated  at  all,  and 
control  of  noxious  weeds  would  be  difficult. 
Safety  hazards  from  proliferation  of  undesired 
plants  could  develop  on  oil  and  gas  facility 
sites,  recreation  areas,  and  rights-of-way 
because  of  ineffective  treatments  by  other 
methods.    Riparian  areas  where  saltcedar  is 
targeted  would  not  be  treated  effectively. 

More  acreage  would  be  treated  with  chemicals 
under  Alternative  4  than  under  any  other 
alternative.    Therefore,  the  impacts  of  chemical 
methods  would  apply  to  the  greatest  degree 
here,  but  the  impacts  of  prescribed  burning 
would  not.    Without  the  use  of  prescribed  fire 
the  likelihood  of  wildfires  increases,  which 
would  impact  some  vegetative  communities 
severely.    Alternative  4  limits  BLM's  ability  to 
improve  plant  species  diversity,  which  would  in 
turn  greatly  affect  other  resource  values,  such 
as  wildlife. 

Fewer  acres  would  be  treated  under 
Alternative  5  than  under  any  other  alternative; 
therefore,  less  control  of  undesired  species 
and  less  community  diversity  would  be  the 
result.    Although  all  treatment  methods  would 
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be  available  under  this  alternative  and  the 
impacts  discussed  under  all  methods  would 
apply  here,  program  use  of  herbicides  would 
be  more  limited  than  under  Alternative  1 ,  and 
fewer  acres  would  be  treated  with  herbicides 
than  under  any  other  alternative  except 
Alternative  3.    Controlling  noxious  weeds  and 
poisonous  plants  would  not  be  as  effective  as 
under  Alternative  1. 

Climate  and  Air  Quality 

The  major  impact  to  air  quality  would  be 
moderate,  short-term  increases  in  dust  and 
exhaust  generated  by  manual  and  mechanical 
treatment  methods,  smoke  and  particulates 
from  prescribed  burns,  and  chemical  drift  from 
herbicide  applications.    EPA  standards  would 
not  likely  be  exceeded.    The  aircraft  and 
equipment  used  in  vegetation  treatments  would 
create  temporary,  localized  noise.    However, 
local  residents  are  acclimated  to  these  sounds. 
Alternative  1  may  cause  the  highest  overall 
impacts  to  air  quality  because  it  involves  the 
highest  acreage  of  burning.    Alternative  4 
should  have  the  fewest  impacts  because  no 
acreage  would  be  burned. 

Geology  and  Topography 

Because  treatments  are  likely  to  affect  only  the 
soil  surface  on  relatively  small  geographic 
areas  compared  to  the  extent  of  geologic  and 
major  topographic  features,  none  of  the 
alternatives  should  impact  these  resource 
elements. 

On  a  smaller  scale,  local  topography  could  be 
affected  to  some  extent  where  significant 
vegetation  removal  from  a  treated  site  leads  to 
wind  or  water  erosion.    Proper  management 
practices  should  prevent  this  from  occurring  on 
most  sites. 

Soils 

The  impacts  of  manual  and  biological 
treatment  methods  on  soils  would  be 
negligible.    Chemical  treatments  would  not 
impact  soils  directly  but  could  indirectly  affect 
soil  microorganisms.    Mechanical  and 
prescribed  burning  treatment  methods  have  the 
greatest  potential  to  impact  soils.    Alternative  3 
has  the  greatest  potential  to  impact  soils 
because  it  has  the  highest  combined  acreage 
of  mechanical  and  burning  treatments. 
Alternative  4  would  have  the  fewest  impacts  on 
soils  because  no  prescribed  burning  would  be 
used  and  relatively  few  acres  would  be  treated 
mechanically. 


Aquatic  Resources 

Manual  and  biological  treatment  methods 
would  have  a  negligible  impact  on  aquatic 
resources.    Mechanical  and  prescribed  burning 
treatments  would  increase  short-term  erosion 
and  sedimentation.    Herbicide  treatments  could 
cause  drift  onto  surface  water,  though  standard 
operating  procedures  make  this  unlikely. 
Because  of  the  characteristics  of  the  chemicals 
used  and  the  properties  of  the  soil,  it  is  not 
likely  that  herbicides  would  reach  ground 
water.    Alternative  3  could  cause  the  greatest 
impacts  because  it  has  the  highest  combined 
acreage  of  mechanical  and  prescribed  burning 
treatments;  however,  the  possibility  of 
herbicide  drift  is  eliminated  because  no 
herbicides  would  be  used.    Alternative  4 
should  have  the  least  impacts  because  no 
prescribed  burning  would  be  used  and 
relatively  few  acres  would  be  treated  by 
mechanical  methods.    More  acres  are  treated 
by  herbicides  than  under  any  other  alternative, 
thus  increasing  the  possibility  of  accidental 
surface  water  contamination. 

Fish  and  Wildlife 

Fisheries  resources  are  not  likely  to  be 
significantly  impacted  under  any  of  the 
treatment  methods  or  alternatives.    Impacts  to 
wildlife  from  forage  and  habitat  reductions 
would  likely  be  temporary  and  localized. 
Alternative  1  would  have  the  most  beneficial 
impacts  on  wildlife  because  the  best  method 
for  treating  a  specific  area  would  be  available 
for  use.    Alternative  2  would  have  effects 
similar  to  Alternative  1,  but  noxious  weeds  and 
undesirable  plants  would  be  less  effectively 
controlled,  creating  increased  competition  for 
desired  native  forage  plants.    Under  Alternative 
3,  wildlife  could  be  exposed  to  more  noxious 
weeds  and  poisonous  plants  than  under  the 
other  alternatives  because  nonchemical 
methods  would  not  be  as  effective  in 
controlling  them.    Fewer  acres  would  be 
treated  than  under  Alternatives  1,  2,  and  4. 
Therefore,  desired  forage  and  habitat  for 
animals  could  be  reduced,  resulting  in  a 
reduction  in  wildlife  diversity.    Without  the  use 
of  prescribed  fire  under  Alternative  4,  excess 
plant  and  timber  residue  resulting  from  other 
treatment  methods  would  not  be  effectively 
removed  and  wildlife  movement  would  be 
inhibited  in  some  areas.    Also,  in  many 
situations,  the  most  cost-effective  tool  for 
opening  too  dense  stands  of  trees  and  brush 
would  be  eliminated.    Alternative  5  would  have 
fewer  overall  impacts  from  treatments  because 
fewer  acres  would  be  treated  under  this 
alternative.    However,  when  fewer  acres  are 
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treated,  the  ability  to  improve  wildlife  habitat  is 
limited. 

Cultural  Resources 

Some  of  the  proposed  vegetation  treatments, 
particularly  mechanical,  could  impact  cultural 
resources;  however,  the  exact  probability  of 
damaging  cultural  resources  cannot  be 
determined  at  the  level  of  analysis  possible  in 
a  study  of  this  scope.    No  proposed  treatment 
project  will  be  authorized  until  specific  impacts 
to  cultural  resources  are  determined  and 
mitigated.    In  keeping  with  BLM  policy, 
proposed  treatments  will  be  modified  to  avoid 
adverse  effects  on  significant  cultural 
resources.    Alternative  5  has  the  lowest 
probability  of  impacting  cultural  resources 
because  this  alternative  has  the  fewest  acres 
treated  with  manual  and  mechanical  methods. 
Alternative  3  could  have  the  greatest  impacts 
because  more  mechanical  treatments  would  be 
used  than  under  any  other  alternative. 

Recreation  and  Visual  Resources 

All  program  alternatives  would  result  in  short- 
term  scenic  degradation.    Recreation  areas 
infested  with  noxious  weeds  and  poisonous 
plants  would  benefit  by  reducing  potential 
visitor  exposure  to  harmful  vegetation  species. 
Alternative  3  could  have  the  greatest  adverse 
impacts  because  without  herbicides  some 
noxious  weeds  would  be  difficult  to  control. 
Alternative  1  could  have  the  most  beneficial 
impact  overall  because  it  would  enable  use  of 
the  best  treatment  method  for  a  particular  site. 

Livestock 

Livestock  should  not  be  directly  affected  by 
any  of  the  treatment  methods,  and  the  adverse 
impacts  on  livestock  forage  would  be  short 
term.    Alternative  1  would  have  the  most 
beneficial  impacts  for  livestock  because  forage 
production  could  be  increased  and  toxic  plants 
could  be  controlled  by  the  best  suited 
methods.    Without  using  herbicides  (Alternative 
3),  noxious  weeds  and  poisonous  plants  would 
be  more  difficult  to  control  and  therefore  could 
adversely  affect  livestock. 

Wild  Horses  and  Burros 

Wild  horses  and  burros  should  not  be 
adversely  affected  under  any  of  the 
alternatives.    In  fact,  they  should  benefit  from 
increased  forage  production,  receiving  the 
most  benefit  from  Alternative  1. 


Special  Status  Species 

The  possible  impacts  to  special  status  plant 
and  animal  species  are  potentially  the  same  as 
those  discussed  under  vegetation  and  fish  and 
wildlife.    However,  environmental  assessments 
completed  before  any  site  is  treated  would 
identify  any  special  status  species  at  the  site, 
and  appropriate  measures  would  be  taken  to 
protect  that  species.    Therefore,  the  impacts 
from  treatment  methods  and  alternatives  to 
special  status  species  should  be  negligible.    In 
addition,  treatments  such  as  removal  of  exotic 
species  should  enhance  habitats  for  special 
status  species. 

Wilderness  and  Special  Areas 

Wilderness  and  special  areas  are  not  likely  to 
be  adversely  affected  by  the  treatment 
methods  under  any  of  the  alternatives. 
Undesirable  vegetation  in  wilderness  areas  and 
wilderness  study  areas  may  be  controlled, 
allowing  native  plants  in  the  natural  ecosystem 
to  better  compete.    Site-specific  impacts  to 
special  areas  will  be  addressed  further  in 
district  or  resource  area  environmental 
analyses  that  precede  vegetation  treatment 
actions. 

Human  Health  and  Safety 

Manual  methods  of  vegetation  treatment  should 
not  affect  members  of  the  public  because  they 
would  not  handle  any  of  the  equipment 
involved.    Workers  using  hand  tools  could 
receive  minor  injuries  or  major  injuries  from 
using  power  tools. 

Mechanical  methods  should  not  affect 
members  of  the  public.    Workers  would  be  at 
risk  of  the  same  types  of  injuries  that 
agricultural  or  construction  workers  might  incur 
when  using  tractors  and  other  heavy 
equipment. 

Neither  members  of  the  public  nor  workers 
would  be  affected  by  biological  methods  of 
vegetation  treatment. 

Sensitive  members  of  the  public  and  some 
workers  may  experience  minor  ill  effects,  such 
as  eye  and  lung  irritation,  from  the  smoke  of 
prescribed  fires.    In  addition,  workers  may 
suffer  burns  when  igniting  or  managing 
prescribed  fires,  although  BLM  guidance 
policies  and  required  protective  clothing 
minimize  this  risk. 

With  the  exception  of  amitrole,  none  of  the  19 
proposed  herbicides  poses  a  health  risk  to 


Exec-6 


BUM  Draft  Vegetation  Treatment  EIS 


members  of  the  public  from  typical  exposures 
in  any  program  area.    Exposures  to  workers 
involved  in  herbicide  application  were 
conservatively  calculated  to  avoid 
underestimation.    Workers  may  be  at  risk  from 
some  herbicides  if  they  receive  these 
exposures.    However,  mitigation  measures, 
such  as  protective  clothing  and  strict 
adherence  to  BLM  herbicide  application 
guidance,  should  reduce  the  actual  exposures 
workers  receive  to  levels  that  do  not  pose  any 
significant  risks.    Under  typical  conditions  of 
rangeland  herbicide  treatments,  members  of 
the  public  may  be  at  risk  of  systemic  effects 
and  an  increased  cancer  risk  from  amitrole. 
Workers  on  rangeland  are  at  risk  of  systemic 
effects  from  amitrole,  atrazine,  2,4-D,  dalapon, 
dicamba,  tebuthiuron,  triclopyr,  and  diesel  oil; 
reproductive  effects  from  atrazine,  2,4-D, 
dicamba,  glyphosate,  and  tebuthiuron;  and  an 
elevated  cancer  risk  from  amitrole,  atrazine, 
and  2,4-D. 

Under  typical  conditions  of  public-domain  forest 
land  herbicide  applications,  members  of  the 
public  may  be  at  risk  of  systemic  effects  or  an 
increased  cancer  risk  from  amitrole.    No 
adverse  reproductive  effects  are  expected  from 
using  any  herbicide.    Workers  in  this  scenario 
are  at  risk  of  systemic  effects  from  using 
atrazine,  2,4-D,  and  triclopyr;  reproductive 
effects  from  atrazine  and  tebuthiuron;  and 
increased  cancer  risks  from  amitrole,  atrazine, 
2,4-D,  and  simazine. 

Under  typical  conditions  for  oil  and  gas 
treatment  sites,  members  of  the  public  are  not 
at  risk  from  systemic,  reproductive,  or 
carcinogenic  effects.    Workers  on  these  sites 
are  at  systemic  risk  from  amitrole,  atrazine, 
bromacil,  2,4-D,  dalapon,  diuron,  simazine,  and 
triclopyr;  reproductive  risk  from  atrazine, 
dalapon,  diuron,  simazine,  and  tebuthiuron; 
and  cancer  risk  from  amitrole,  atrazine, 
bromacil,  2,4-D,  and  simazine. 

On  rights-on-way  in  the  typical  case,  members 
of  the  public  are  at  risk  of  systemic  effects  and 
cancer  from  amitrole.    Workers  are  at  risk  of 
systemic  effects  from  amitrole,  atrazine, 
bromacil,  2,4-D,  dalapon,  diuron,  mefluidide, 
metsulfuron  methyl,  simazine,  and  triclopyr; 
reproductive  effects  from  atrazine,  dalapon, 
diuron,  simazine,  and  tebuthiuron;  and 
carcinogenic  effects  from  amitrole,  atrazine, 
bromacil,  2,4-D,  and  simazine. 

Members  of  the  public  would  have  no 
significant  systemic,  reproductive,  or 
carcinogenic  risks  from  herbicide  treatments  of 
recreation  and  cultural  sites.    Under  typical 
conditions,  workers  may  be  at  risk  of  systemic 


effects  from  using  atrazine,  2,4-D,  and 
triclopyr;  reproductive  effects  from  atrazine  and 
tebuthiuron;  and  an  increased  cancer 
probability  from  atrazine,  2,4-D,  and  simazine. 

The  risks  estimated  in  the  risk  assessment  for 
this  EIS  are  those  that  would  be  expected 
under  Alternative  1.    Alternative  2  would  limit 
the  risk  of  public  exposure  to  the  herbicides, 
as  well  as  eliminate  risks  to  workers  on  an 
aerial  application  team.    Alternative  3  would 
eliminate  all  herbicide  risks  to  members  of  the 
public  and  workers.    Alternative  4  would 
eliminate  risks  from  smoke  inhalation  and 
potential  fire  injuries  to  workers.    Alternative  5 
would  reduce  the  risks  from  all  methods,  as 
compared  to  Alternative  1  on  a  population- 
wide  basis,  because  fewer  acres  would  be 
treated. 

Social  and  Economic  Resources 

Vegetation  treatment  costs  would  vary  by 
alternative.    Employment  opportunities  would 
have  a  minimal  increase,  regardless  of  the 
treatment  program  implemented.  Untreated 
acreage  damages  public  and  private  resources, 
causing  economic  losses  and  decreased 
aesthetic  value.    Alternative  1  has  the  lowest 
treatment  cost  per  acre  than  Alternatives  2,  3, 
or  4.    Alternative  5  has  the  lowest  cost  per 
acre  of  any  alternative,  but  it  also  offers  no 
new  employment  opportunities.    Alternative  3 
offers  the  most  employment  opportunities  and 
no  use  of  herbicides  is  more  socially  desirable 
to  some  populations. 

Measures  To  Minimize  Impacts 

BLM  will  employ  the  standard  operating 
procedures  and  mitigation  measures  described 
in  Chapter  1  to  minimize  adverse  impacts  on 
the  environment  in  the  EIS  area.    BLM 
manuals  and  handbooks  provide  standards  and 
provisions  for  resource  improvements  and 
treatments.    Mitigation  measures  were 
developed  based  on  the  analysis  in  this  EIS. 
The  standard  procedure  for  vegetation 
treatment  on  a  particular  site  begins  with  a 
review  of  objectives  stated  in  the  land  use 
plan  covering  that  site.    A  site  field  survey  is 
conducted  to  determine  the  presence  and 
proximity  of  resources  that  may  be  at  risk  from 
the  treatments,  including  human  habitations, 
aquatic  resources,  special  status  species,  and 
cultural  resources. 

The  kinds  of  mitigation  measures  concerning 
herbicide  use,  in  particular,  that  would  be  used 
to  limit  risk  to  these  resources  may  include 
suspending  aerial  herbicide  applications 
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whenever  weather  conditions  may  cause  offsite 
drift  or  runoff,  limiting  use  of  herbicides  that 
pose  human  health  risks,  and  providing  buffer 
zones  along  riparian  areas. 

Prescribed  fire  would  not  be  used  when  fuel 
moisture  conditions  are  too  low  or  when  the 
burn  might  become  too  hot  from  a  structure  or 
resource  that  is  too  close  to  the  site  to  ensure 
safety. 
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Introduction 

The  Bureau  of  Land  Management  (BLM),  U.S. 
Department  of  the  Interior  (USDI),  proposes 
treatment  of  vegetation  on  public  lands  in  13 
Western  States.    Some  of  the  treatment 
methods  have  the  potential  for  significant 
impacts  on  the  environment.    This  draft 
environmental  impact  statement  (EIS)  analyzes 
potential  impacts  on  the  natural  and  human 
environment  that  may  occur  as  a  result  of  the 
proposed  action  and  alternatives. 

This  draft  DEIS  is  presented  in  five  chapters 
and  ten  appendixes  (Figure  1-1).    This  chapter 
first  identifies  the  purpose  and  need  to  which 
BLM  is  responding  in  proposing  vegetation 
treatment,  including  the  legal  authorities  under 
which  the  action  is  being  proposed,  and  then 
describes  BLM's  requirement  to  prepare  this 
programmatic  document.    This  is  followed  by 
summaries  of  the  proposed  treatment  program 
and  alternative  programs,  the  treatment 
methods  that  would  be  used  in  each  program, 
and  the  environmental  impacts.    The 
implementation  of  this  draft  EIS  and  the 
relationship  of  this  vegetation  treatment  action 
to  other  Federal  and  State  actions  and  to  the 
private  sector  are  then  described.    The  final 
section  discusses  the  limitations  of  this 
document. 

Chapter  2  describes  the  physical  and  biological 
characteristics  of  areas  in  the  13  Western 
States  that  could  be  affected  by  a  vegetation 
treatment  program.    Chapter  3  presents  the 
impacts  on  these  physical  and  biological 
characteristics  that  are  likely  to  occur  with  the 
implementation  of  any  of  the  treatment 
alternatives.    Public  participation  in  the 
development  of  this  draft  EIS  is  described  in 
Chapter  4.    Chapter  5  lists  the  preparers  and 
reviewers. 

The  first  six  appendixes  provide  supporting 
and  additional  background  information:    a 
glossary  (Appendix  A),  comments  received 
during  public  scoping  (Appendix  B);  description 
of  the  nonchemical  treatment  methods 
(Appendix  C);  detailed  results  of  the  prescribed 
burning  (Appendix  D);  herbicide  risk 
assessments  (Appendix  E);  and  the  fire 
ecology  of  western  plants  (Appendix  F). 
Appendixes  G,  H,  and  I  list  the  common  and 
scientific  names  of  plant  and  animal  species, 
target  plant  species,  and  special  status 
species,  respectively.    References  for  BLM 
program  direction  concerning  the  use  of 
renewable  resource  improvements  are  included 
as  Appendix  J. 


Purpose  and  Need  for 
Action 

Program  Objectives 

Vegetation  treatments  are  frequently  required 
on  lands  administered  by  BLM  to  meet 
vegetation  management  objectives  of  an  area, 
such  as  the  development  and  modification  of 
desired  plant  communities,  re-creation  of 
historic  plant  communities,  biological  diversity, 
land  use,  and  removal  or  reduction  of 
undesired  plant  species.    Vegetation 
management  objectives  result  from  the 
integration  of  various  protection,  conservation, 
and  use  values  incorporated  in  the 
management  goals  and  objectives  included  in 
land-use  decisions. 

A  prescription  for  the  management  and  use  of 
an  area  (such  as  the  provision  of  habitat  for 
wildlife  and  livestock  use)  may  require  that 
certain  desired  vegetation  attributes  that  do  not 
currently  exist  be  developed.    For  example,  a 
vegetation  community  with  a  sagebrush  canopy 
cover  exceeding  50  percent  may  not  be 
desirable  because  of  suppression  of 
herbaceous  understory  species.    The  same 
community  with  a  10-  to  15-percent  canopy 
cover  may  be  highly  desirable  because  it  has 
ample  herbaceous  understory  production  and 
still  provides  nesting  cover  for  song  birds  and 
sage  grouse,  as  well  as  winter  forage  for 
herbivores. 

The  proposed  vegetation  treatment  program  is 
needed  to  respond  to  many  different  plant 
control  requirements,  including  suppressing 
plants  that  are  toxic  to  humans  and  animals, 
enhancing  visibility,  maintaining  passages  for 
transportation,  facilitating  drainage,  reducing 
fuel  for  wildfires,  and  controlling  the  expansion 
of  exotic  species  that  may  invade  adjacent 
agriculture  or  pasture  lands.    (Other  specific 
needs  are  addressed  in  the  Program  Areas 
section.) 

BLM  proposes  to  implement  a  vegetation 
treatment  program  on  372,000  acres  annually 
in  Arizona,  Colorado,  Idaho,  Montana,  Nevada, 
New  Mexico,  North  Dakota,  Oklahoma,  eastern 
Oregon,  South  Dakota,  Utah,  Washington,  and 
Wyoming  (Figure  1-2).    The  impacts  of  BLM's 
program  to  manage  vegetation  in  California 
and  western  Oregon  were  addressed  in 
separate  EIS  documents  (BLM  1989a,  BLM 
1989b)  and  therefore  are  not  analyzed  here. 

The  proposed  program,  an  expansion  of  the 
existing  Integrated  Pest  Management  (IPM) 
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Additional  supporting  and  background  information 
is  presented  in  appendixes: 


A.  Glossary 

B.  Public  Participation  and  Coordination 

C.  Nonchemical  Vegetation  Treatment  Methods 

D.  Risks  from  Prescribed  Burning 

E.  Herbicide  Risk  Assessment 

F.  Fire  Ecology  of  Western  Plant  Species 

G.  Species  Scientific  Names 
H.  Special  Status  Species 

I.  Target  Plant  Species 

J.  References  for  General  and  Specific 
Program  Direction  Concerning  Use  of 
Renewable  Resource  Improvements 
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Figure  1-1.    How  this  EIS  is  organized. 
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Figure  1-2.    States  included  in  the  vegetation  treatment  program. 
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program,  would  allow  the  use  of  manual, 
mechanical,  biological,  prescribed  burning,  or 
chemical  treatments  on  more  acres  than  are 
now  being  treated.    IPM  is  the  selection, 
integration,  and  implementation  of  treatment 
methods  based  on  predicted  ecologic, 
sociologic,  and  economic  effects  (BLM  1981a). 
Three  of  the  alternatives  to  the  proposed 
program  restrict  or  eliminate  the  use  of  one  of 
the  treatment  methods:    no  aerial  application 
of  herbicides,  no  use  of  herbicides,  and  no 
prescribed  burning.    Continuation  of  the 
existing  management  program  is  the  final 
alternative  considered  in  this  document. 

Concerns  about  using  prescribed  burning  were 
raised  during  public  scoping  (Public 
Involvement,  below,  and  Appendix  B); 
consequently,  BLM  added  a  no-prescribed- 
burning  program  alternative.    Analysis  of  a  no 
action  alternative,  a  continuation  of  the  current 
program,  is  required  under  40  CFR  Part 
1502.14(d).    No  change  from  current 
management  is  considered  to  be  the 
appropriate  no  action  alternative  when  ongoing 
programs  initiated  under  existing  legislation 
and  regulations  will  continue  (46  CFR  18027). 
No  aerial  application  of  herbicides  and  no  use 
of  herbicides  have  been  assessed  because  of 
continuing  concerns  about  possible  health 
effects  and  environmental  damage  from  the 
use  of  herbicides. 

Legal  Mandates  for  the  Program 

BLM  is  required  to  manage  public  lands  and 
their  resources  by  the  Federal  Land  Policy  and 
Management  Act  of  1976  (43  U.S.C.  1700  et 
seq.).    This  law  established  policy  for  BLM 
administration  of  public  lands  under  its 
jurisdiction.    The  Taylor  Grazing  Act  of  1934 
(43  U.S.C.  315  et  seq.)  introduced  Federal 
protection  and  management  of  public  lands  by 
regulating  grazing  on  public  lands.    The  Public 
Rangelands  Improvement  Act  of  1978  (43 
U.S.C.  1901  et  seq.)  required  BLM  to  manage, 
maintain,  and  improve  the  public  lands  suitable 
for  livestock  grazing  so  that  they  become  as 
productive  as  feasible.    Two  Federal  laws 
direct  weed  control  on  Federal  lands:    the 
Federal  Noxious  Weed  Act  of  1974  (7  U.S.C. 
2801-2813)  and  the  Carson-Foley  Act  of  1968 
(PL  90-583). 

State  and  county  laws  commonly  place 
responsibility  for  noxious  weed  control  on 
Federal  land  with  the  Federal  Government. 
BLM  will  comply  with  the  individual  States' 
noxious  weed  management  acts. 


NEPA  Requirements  of  the 
Program 

Federal  agencies  are  required  by  the  National 
Environmental  Policy  Act  of  1969  (NEPA)  (42 
U.S.C.  4321  et  seq.),  as  amended,  to  prepare 
an  EIS  if  a  proposed  action  has  a  potential  for 
significant  environmental  impacts  (Figure  1-3). 
In  accordance  with  NEPA,  this  draft  EIS 
identifies  impacts  of  the  proposed  vegetation 
treatment  program  and  four  alternative 
programs.    It  may  be  used  as  a  broad, 
comprehensive  background  source  on  which 
any  necessary  subsequent  environmental 
analyses  can  be  tiered,  in  accordance  with  the 
Council  on  Environmental  Quality's  (CEQ) 
procedures  for  implementing  NEPA  (40  CFR 
1500-1508).    Tiering  eliminates  repetitive 
discussions  of  the  same  issues  and  allows 
consideration  of  the  actual  issues  that  are 
relevant  for  decision  at  each  level  of 
environmental  review. 

The  intent  of  this  draft  EIS  is  to  comply  with 
NEPA  and  the  courts  by  assessing  the 
program  impacts  of  treating  undesired 
vegetation  species;  the  necessity  for  treatment 
would  be  determined  by  BLM's  land-use  plans. 
This  draft  EIS  will  also  be  used  to  facilitate 
analysis  of  the  treatment  alternatives  in  the 
land-use  planning  process  and  implementation 
of  BLM's  land-use  decisions.    The  treatment 
methods  assessed  in  this  draft  EIS  would  be 
available  for  use  at  the  local  level  to 
accomplish  local  land-use  plan  objectives. 

Future  environmental  analyses  of  vegetation 
treatment  will  be  conducted  at  the  project  level 
and  will  focus  on  resources  that  are  unique  to 
specific  sites,  as  necessary.    BLM  field  offices 
will  be  responsible  for  preparing  site-specific 
environmental  assessments. 

Several  recent  EISs  are  relevant  to  the  issues 
addressed  in  this  draft  EIS  and  have  been 
used  for  reference:    Northwest  Area  Noxious 
Weed  final  EIS  and  Supplement  (BLM  1985a, 
1987a),  Western  Oregon  Management  of 
Competing  Vegetation  final  EIS  (BLM  1989b), 
California  Vegetation  Management  final  EIS 
(BLM  1989a),  Vegetation  Management  in  the 
Coastal  Plain/Piedmont  final  EIS  (USDA  1989), 
Pacific  Northwest  Management  of  Competing 
and  Unwanted  Vegetation  final  EIS  (USDA 
1988),  and  Eradication  of  Cannabis  on  Federal 
Lands  in  the  Continental  United  States  final 
EIS  (DEA  1985).    This  programmatic  EIS  is 
prepared  to  address  NEPA  compliance  for 
those  States  not  previously  covered  in  EISs  for 
vegetation  treatment  programs  by  BLM. 


1-4 


Bureau-Wide  Programmatic  Vegetation  Treatment 

Environmental  Impact  Statement 

THE  PROCESS 


PLANNING  &  ORGANIZING 


w 
r- 
S 

a 
< 


o 

3 


fO 
IB 

3 

(VI 

3 

r* 

m 


Figure 


BLM  Draft  Vegetation  Treatment  EIS 


The  CEQ  Regulations  for  Implementing  the 
Procedural  Provisions  of  NEPA  (40  CFR  Parts 
1500-1508)  and  USDI  manuals  (USDI  n.d., 
BLM  1988a)  provide  additional  guidance  for 
NEPA  compliance  and  for  the  content  and 
format  of  this  draft  EIS. 

Public  Involvement 

Public  involvement  is  recognized  as  an 
essential  element  in  the  development  of  an 
EIS  and  achieving  a  successful  program  for 
the  management  of  public  lands  and  natural 
resources.    When  the  decision  was  made  to 
complete  this  vegetation  treatment  EIS,  a 
public  participation  and  coordination  plan  was 
developed.    Public  participation  continues  after 
the  document  is  complete  and  used  for  site- 
specific  and  project-level  planning. 

Following  BLM's  decision  to  proceed  with  this 
programmatic  vegetation  treatment  EIS,  a 
Notice  of  Intent  was  issued  on  July  17,  1988. 
The  scoping  period  in  most  States  ended 
August  19,  1988;  scoping  in  Colorado, 
Montana,  North  Dakota,  and  South  Dakota 
ended  September  30,  1988. 

Four  areas  of  concern  were  identified  through 
the  scoping  process:    (1)  the  safety  and 
accuracy  of  aerially  applied  herbicides;  (2)  any 
use  of  herbicides,  regardless  of  the  application 
method;  (3)  the  potential  impacts  brought 
about  by  the  alteration  of  natural  ecological 
systems,  regardless  of  the  vegetation  treatment 
method;  and  (4)  concerns  about  prescribed 
burning.    (Scoping  is  further  discussed  in 
Appendix  B.) 


Program  Areas 


Rangeland,  public  domain  forest  land,  oil  and 
gas  site,  right-of-way,  and  recreation  and 
cultural  area  treatments  would  be  included  in 
the  program  to  treat  a  number  of  target  plant 
species  (Appendix  H).    These  vegetation 
treatments  would  be  made  to  facilitate  sound 
resource  management  practices.    This  draft 
EIS  addresses  the  impacts  of  proposed 
noxious  weed  treatments  in  Arizona,  Colorado, 
Nevada,  New  Mexico,  North  Dakota, 
Oklahoma,  South  Dakota,  and  Utah;  treatment 
of  noxious  weeds  in  the  other  five  States  was 
analyzed  in  an  earlier  EIS  (BLM  1985a). 
Vegetation  treatments  for  this  EIS  analysis  are 
described  in  the  following  sections. 

Rangeland  Treatments 

Rangeland  treatments  would  be  made  to 
achieve  desired  serai  stages  on  rangelands, 


increase  forage  production  for  livestock  and 
wildlife,  create  stratified  age  structure 
dynamics  in  brushlands  and  chaparral  for 
wildlife  habitat  improvement  and  fuel  hazard 
reduction,  increase  habitat  diversity,  and 
improve  watershed  conditions.    Vegetation 
treatment  programs  also  would  be  directed 
toward  controlling  undesired  plant  species  in 
riparian  zones,  suppressing  plants  toxic  to 
wildlife  and  domestic  livestock,  and  controlling 
the  expansion  of  exotic  species  that  threaten 
native  species  and  may  invade  adjacent 
agricultural  and  pasture  lands. 

Public  Domain  Forest  Land  Treatments 

Public  domain  forest  land  treatments  would  be 
designed  to  meet  a  variety  of  multiple-use 
objectives,  many  of  which  are  generally  similar 
to  objectives  for  rangeland  treatments.    These 
include  reducing  plant  competition  to  enhance 
the  growth  of  desired  timber  species  and  the 
growth  of  plant  species  that  provide  shelter 
and  food  for  wildlife,  restoring  the  ecological 
role  of  prescribed  fire  in  the  forest  system  to 
stimulate  reproduction  of  certain  species, 
removing  noncommercial  trees,  and  managing 
vegetation  that  could  serve  as  fuel  for 
wildfires. 

Oil  and  Gas  Site  Treatments 

Oil  and  gas  drilling  and  production  site 
operations  frequently  involve  site  disturbance, 
which  often  results  in  invasion  of  noxious 
weeds  and  other  undesired  vegetation.    The 
goal  of  oil  and  gas  site  treatments  is  to  control 
noxious  weeds  and  vegetation  that  may  pose  a 
safety  or  fire  hazard.    Vegetation  treatments 
include  the  preparation  and  regular 
maintenance  of  areas  for  use  as  fire  control 
lines  or  fuel  breaks,  or  the  reduction  of 
vegetation  species  that  could  pose  a  hazard  to 
fire  control  operations. 

Right-of-Way  Treatments 

Treatments  for  road,  railroad,  trail,  waterway, 
utility  rights-of-way,  and  communication  sites 
are  necessary  to  suppress  vegetation  that 
restricts  vision  or  presents  a  safety  or  fire 
hazard.    In  roadside  maintenance,  vegetation 
is  removed  or  retarded  from  ditches  and 
shoulders  to  prevent  brush  encroachment  into 
driving  lanes,  maintain  visibility  on  curves  for 
the  safety  of  vehicle  operators,  permit  drainage 
structures  to  function  as  intended,  and 
facilitate  maintenance  operations.    In  addition, 
poisonous  plants  on  unfenced  lands  would  be 
treated  to  protect  the  health  of  livestock. 
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Recreation  and  Cultural  Area 
Treatments 

Recreation  and  cultural  area  treatments  would 
be  directed  toward  maintaining  the  appearance 
of  these  areas,  reducing  potential  threats  to 
the  sites'  plants  and  wildlife,  and  protecting 
visitors  from  adverse  health  effects  of 
poisonous  plants.    Treatments  also  would  be 
made  to  reduce  vegetation  that  could  serve  as 
fuel  for  wildfires,  as  well  as  to  establish  fire- 
resistant  and  fire-resilient  species  in  these 
areas. 

Proposed  Action  and 
Alternatives 

The  treatment  methods  and  acreages  included 
in  the  proposed  action  and  alternative 
programs  are  detailed  below.    The  total  annual 
acreage  treated  would  vary  across  program 
alternatives  (Table  1-1).    (The  five  treatment 
methods — manual,  mechanical,  biological, 
prescribed  burning,  and  chemical — are 
described  in  the  next  section.) 

The  primary  difference  between  the  proposed 
action  and  Alternative  5,  No  Action  Alternative, 
is  that  more  treatment  methods  would  be 
available  for  use  on  a  greater  number  of  acres 
in  the  proposed  action  than  Alternative  5. 
Some  untreated  areas  may  be  suitable  to 
treatment  by  only  one  method  (because  of 
accessibility,  cost,  feasibility,  or  amount  of 
surface  disturbance  acceptable)  that  is  not  yet 
approved  for  that  area.    Treatment  of  these 
additional  acres  is  reflected  in  Alternative  1. 

The  treatment  method(s)  used  in  the  treatment 
program  selected  would  depend  on 
characteristics  of  the  soil  and  the  target  plant 
species;  the  location,  size,  terrain,  and 
accessibility  of  the  target  area;  and  weather 
conditions  prevalent  at  the  time  treatment  is 
necessary. 

Chemical  or  prescribed  burning  methods  will 
be  used  to  treat  the  greatest  proportion  of 
acres  in  all  five  alternatives;  manual  methods 
will  be  used  for  the  smallest  proportion  of 
acres  (Figure  1-4).    Both  the  manual  and 
mechanical  treatment  methods  are  labor 
intensive,  so  fewer  acres  can  be  treated  in  any 
given  time  period  with  the  same  number  of 
workers  than  with  prescribed  burning  or 
chemical  treatments.    In  addition,  costs  of 
manual  and  mechanical  methods  are  greater 
per  acre  treated  than  prescribed  burning  or 
chemical  methods.    In  most  cases,  however, 
manual  and  mechanical  treatment  methods  can 


be  used  under  less  restrictive  weather 
conditions  than  chemical  or  prescribed  burning 
methods. 

Alternative  1:    Proposed  Action 

All  methods  of  vegetation  treatment— manual, 
mechanical,  biological,  prescribed  burning,  and 
chemical — would  be  available  to  treat 
vegetation  under  the  proposed  action.    This  is 
the  most  flexible  of  all  the  alternatives  because 
it  would  allow  implementation  of  the  most 
effective  treatment  method  on  each  site. 

Up  to  372,000  acres  would  be  treated  each 
year;  approximately  64  percent  of  the  acres 
would  be  treated  with  chemicals  or  prescribed 
burning. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

This  program  alternative  also  allows  all  five 
vegetation  treatment  methods  to  be  used. 
However,  the  application  method  for  chemical 
treatment  would  be  restricted  to  ground-based 
techniques;  only  vehicle  or  manual  application 
would  be  permitted. 

The  annual  acreage  treated  would  be  no  more 
than  323,000.    Prescribed  burning  and 
mechanical  methods  would  be  used  for 
approximately  63  percent  of  the  acres  treated. 
The  elimination  of  aerial  herbicide  application 
would  result  in  13  percent  fewer  acres  treated 
than  under  Alternative  1  because  these  acres 
cannot  be  treated  by  any  other  method. 


Alternative  3: 
Herbicides 


No  Use  of 


Four  vegetation  treatment  methods  would  be 
used  in  this  alternative:    manual,  mechanical, 
biological,  and  prescribed  burning.    Herbicides 
would  not  be  used  under  any  circumstance. 

The  maximum  number  of  acres  treated  would 
be  286,000  per  year,  with  prescribed  burning 
and  mechanical  methods  used  on 
approximately  74  percent  of  the  acreage. 
About  23  percent  fewer  acres  would  be  treated 
in  this  alternative  than  in  Alternative  1  because 
they  cannot  be  treated  by  manual,  mechanical, 
biological,  or  prescribed  burning  methods. 
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Table  1-1.  Annual  Acreage  Treated  by  Program  Alternative  and  Treatment  Method 


« 


No  Aerial 

Application  of 

No  Use 

No  Prescribed 

Proposed  Action: 

Herbicides: 

of  Herbicides: 

Burning: 

No  Action: 

Treatment  Method 

Alternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

Alternative  5 

Manual 

Cutting 

10,310 

10,310 

10,010 

9,910 

8,745 

Pulling 

605 

530 

480 

430 

475 

Scalping 

2,575 

2,750 

2,800 

2,750 

2,930 

Mulching 

580 

580 

580 

580 

620 

Total  Manual 

14,070 

14,170 

13,870 

13,670 

12,770 

Mechanical 

HI 

Chaining 

13,750 

22,350 

22,950 

19,550 

10,890 

i 

Tilling 

27,200 

30,100 

31,700 

30,800 

13,385 

Mowing 

7,435 

8,735 

9,235 

9,135 

6,630 

i3 

Cutting 

1,800 

1,950 

2,150 

2,050 

1,635 

5 

Roller  Chopping 

3,300 

3,300 

3,400 

3,300 

0 

< 

Bulldozing 

400 

500 

500 

100 

400 

<5 
5 

Grubbing 

500 

500 

500 

500 

160 

Blading 

800 

800 

800 

800 

810 

o 

Drilling 

2,930 

2,930 

2,980 

2,930 

8,035 

Total  Mechanical 

58,115 

71,165 

74,215 

69,165 

41 ,945 

Biological 

3 

Grazing 

56,225 

56,225 

56,225 

56,225 

53,925 

<•> 

3 

Insects 

3,750 

3,650 

3,750 

3,750 

3,710 

rn 

Pathogens 

200 

200 

200 

200 

0 

CO 

Total  Biological 

60,175 

60,075 

60,175 

60,175 

57,635 

Total  Prescribed 

Burning 

97,765 

132,290 

137,390 

0 

92,680 

Chemical 

Aerial 

Helicopter 

55,975 

0 

0 

94,740 

1,395 

Fixed- Wing  Aircraft 

58,700 

0 

0 

46,000 

24,370 

Ground 

Vehicle 

21,045 

38,033 

0 

28,075 

9,615 

Hand 

5,795 

7,135 

0 

6,645 

2,095 

Total  Chemical 

141,515 

45,168 

0 

175,460 

37,475 

Grand  Total 

371,640 

322,868 

285,650 

318,470 

242,505 

BLM  Draft  Vegetation  Treatment  EIS 


16.2% 


4.4% 


38.1% 


26.3% 


Alternative  1 
Proposed  Action 


4.9% 


26.0% 


21.1% 


48.0% 


Alternative  3 
No  Use  of  Herbicides 


5.2% 


17.3% 


15.5% 


23.8% 


38.2% 


22.0% 


18.6% 


41.0% 


Alternative  2 
No  Aerial  Application  of  Herbicides 


4.3% 


21.7% 


18.9% 


55.1% 


Alternative  4 
No  Prescribed  Burning 
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Chemical 

Prescribed  Burning 
Biological 
]$ffify     Mechanical 
Manual 


Alternative  5 
No  Action 

Figure  1-4.    Proportion  of  acreage  treated  annually  by  treatment  method. 
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Alternative  4:    No  Use  of 
Prescribed  Burning 

Under  this  alternative,  vegetation  treatment 
would  be  limited  to  manual,  mechanical, 
biological,  and  chemical  methods.    Prescribed 
burning  would  not  be  used. 

The  annual  acreage  treated  would  average 
318,000.    Chemical  treatments  would  be  used 
on  approximately  55  percent  of  the  acres. 
About  14  percent  fewer  acres  would  be  treated 
with  this  program  alternative  than  with 
Alternative  1;  these  acres  may  not  be 
effectively  treated  by  any  other  method. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

BLM  would  continue  IPM  vegetation  treatment 
programs  under  this  alternative.    No  more  than 
243,000  acres  would  be  treated  annually  using 
manual,  mechanical,  biological,  prescribed 
burning,  and  chemical  methods.    Approximately 
62  percent  would  continue  to  be  treated  using 
prescribed  burning  and  biological  methods. 

Standard  Operating 
Procedures 

This  section  summarizes  the  available 
treatment  methods  and  standard  operating 
procedures  that  would  be  used  in  a  vegetation 
treatment  program.    BLM  policies  and 
guidance  for  public  land  treatments  would  be 
followed  in  implementing  all  treatment 
methods.    They  are  provided  in  "Renewable 
Resource  Improvements  and  Treatments" 
(BLM  1985b),  "Renewable  Resource 
Improvements,  Practices,  and  Standards"  (BLM 
1985c),  "Renewable  Resource  Improvement 
and  Treatment  Guidelines  and  Procedures" 
(BLM  1987b),  and  "Integrated  Pest 
Management"  (BLM  1981a). 

BLM  could  use  any  of  the  five  treatment 
methods  summarized  below  to  suppress 
undesired  vegetation.    Operational  details  of 
the  manual,  mechanical,  biological,  and 
prescribed  burning  methods  are  presented  in 
Appendix  C;  chemical  operations  are  described 
in  Section  2  of  Appendix  E. 

Vegetation  treatment  methods  are  selected 
based  on  several  important  parameters  that 
include  (1)  the  characteristics  of  the  target 
plant  species  (size,  distribution,  density,  and 
life  cycle);  (2)  the  land  use  of  the  target  area; 


(3)  the  size,  slope,  accessibility,  and  soil 
characteristics  (rockiness  and  erodibility)  of  the 
area  to  be  treated;  (4)  climatic  conditions 
present  at  the  time  of  treatment  (for  example, 
wind  speed,  precipitation,  or  season);  and  (5) 
the  proximity  of  the  area  targeted  for 
vegetation  treatment  to  sensitive  areas  (for 
example,  threatened  and  endangered  plant  or 
animal  habitat,  riparian  zones,  significant 
aquatic  resources  and  unstable  watersheds,  or 
areas  of  human  or  livestock  habitation).    Site- 
specific  analyses  consider  all  these  factors 
before  a  treatment  method  is  selected. 

Treatment  Method  Descriptions 
Manual 

Hand-operated  power  tools  and  hand  tools  are 
used  in  manual  vegetation  treatment  to  cut, 
clear,  or  prune  herbaceous  and  woody 
species.    Under  the  proposed  action, 
approximately  4  percent  of  the  treatment  areas 
(14,000  acres)  would  be  treated  in  this 
manner.    In  manual  treatments,  workers  would 
cut  plants  above  ground  level;  pull,  grub,  or 
dig  out  plant  root  systems  to  prevent 
subsequent  sprouting  and  regrowth;  scalp  at 
ground  level  or  remove  competing  plants 
around  desired  vegetation;  or  place  mulch 
around  desired  vegetation  to  limit  the  growth 
of  competing  vegetation. 

Hand  tools  such  as  the  hand  saw,  axe,  shovel, 
rake,  machete,  grubbing  hoe,  mattock 
(combination  of  axe  and  grubbing  hoe),  brush 
hook,  and  hand  clippers  are  used  in  manual 
treatments.    Axes,  shovels,  grubbing  hoes,  and 
mattocks  can  dig  up  and  cut  below  the  surface 
to  remove  the  main  root  of  plants  such  as 
prickly  pear  and  mesquite  that  have  roots  that 
can  quickly  resprout  in  response  to  surface 
cutting  or  clearing.    Workers  also  may  use 
power  tools  such  as  chain  saws  and  power 
brush  saws. 

Although  the  manual  method  of  vegetation 
treatment  is  labor  intensive  and  costly, 
compared  to  prescribed  burning  or  herbicide 
application,  it  can  be  extremely  species 
selective  and  can  be  used  in  areas  of  sensitive 
habitats  or  areas  that  are  inaccessible  to 
ground  vehicles. 

Mechanical 

BLM  uses  wheel  tractors,  crawler-type  tractors, 
or  specially  designed  vehicles  with  attached 
implements  for  mechanical  vegetation 
treatments  (Figure  1-5).    About  16  percent 
(58,000  acres)  of  the  proposed  vegetation 
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Figure  1-5.    Mechanical  disking  equipment. 

treatments  would  use  mechanical  methods. 
The  best  mechanical  method  for  treating 
undesired  plants  in  a  particular  location 
depends  on  the  following  factors:    (1) 
characteristics  of  the  undesired  species 
present  (for  example,  density,  stem  size, 
brittleness,  and  sprouting  ability);  (2)  need  for 
seedbed  preparation  and  revegetation;  (3) 
topography  and  terrain;  (4)  soil  characteristics 
(for  example,  type,  depth,  amount  and  size  of 
rocks,  erosiveness,  and  susceptibility  to 
compaction);  (5)  climatic  conditions;  and  (6) 
potential  cost  of  improvement  as  compared  to 
expected  productivity. 

Biological 

Biological  methods  of  vegetation  treatment 
employ  living  organisms  to  selectively 
suppress,  inhibit,  or  control  herbaceous  and 
woody  vegetation  (Figure  1-6).    This  method  is 
viewed  as  one  of  the  more  natural  processes 
because  it  requires  the  proper  management  of 
plant-eating  organisms  and  precludes  the  use 
of  mechanical  devices,  chemical  treatments,  or 
burning  of  undesired  vegetation. 
Approximately  16  percent  (60,000  acres)  of 


BLM's  proposed  vegetation  treatment  program 
would  use  biological  methods. 

The  use  of  herbivorous  animals,  such  as 
cattle,  sheep,  and  goats,  is  the  most  common 
biological  method  of  vegetation  treatment. 
BLM  standards  and  procedures  are  provided  in 
Grazing  Management  (BLM  1984b).    Particular 
complexes  of  insect  species  also  may  be 
introduced  into  an  area  of  competing  or 
undesired  vegetation  to  selectively  feed  upon 
and  eventually  reduce  the  influence  of  those 
targeted  plants.    Other  biological  methods 
include  (1)  microbial  and  viral  agents 
(biological  herbicides),  (2)  plant  pathogens  and 
nematodes,  (3)  genetic  improvement  of  plant 
adaptability  and  reproduction,  (4)  interspecific 
plant  competition,  and  (5)  allelopathy  (plants 
affecting  other  plants  through  chemical 
inhibitors). 

Prescribed  Burning 

Prescribed  burning  is  the  planned  application 
of  fire  to  wildland  fuels  in  their  natural  or 
modified  state,  under  specified  conditions  of 
fuels,  weather,  and  other  variables,  to  allow 
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Figure  1-6.    Grazing  biological  treatment  using  sheep. 


the  fire  to  remain  in  a  predetermined  area  and 
to  achieve  site-specific  fire  and  resource 
management  objectives  (Figure  1-7). 

Management  objectives  of  prescribed  burning 
include  the  control  of  certain  species; 
enhancement  of  growth,  reproduction,  or  vigor 
of  certain  species;  management  of  fuel  loads; 
and  maintenance  of  vegetation  community 
types  that  best  meet  multiple-use  management 
objectives.    Treatments  would  be  implemented 
in  accordance  with  BLM  procedures  in  Fire 
Planning  (BLM  1987c),  Prescribed  Fire 
Management  (BLM  1988b),  and  Fire  Training 
and  Qualifications  (BLM  1987d). 

Chemical 

Treatments  would  be  conducted  in  accordance 
with  BLM  procedures  in  Chemical  Pest  Control 
(BLM  1988c).    Treatments  would  meet  or 
exceed  individual  States'  label  standards.    The 
chemicals  can  be  applied  by  many  different 
methods,  and  the  selected  technique  depends 


on  a  number  of  variables.    Some  of  these  are 
(1)  the  treatment  objective  (removal  or 
reduction);  (2)  the  accessibility,  topography, 
and  size  of  the  treatment  area;  (3)  the 
characteristics  of  the  target  species  and  the 
desired  vegetation;  (4)  the  location  of  sensitive 
areas  in  the  immediate  vicinity  (potential 
environmental  impacts);  (5)  the  anticipated 
costs  and  equipment  limitations;  and  (6)  the 
meteorological  and  vegetative  conditions  of  the 
treatment  area  at  the  time  of  treatment. 

Herbicide  applications  are  scheduled  and 
designed  to  minimize  potential  impacts  on 
nontarget  plants  and  animals,  while  remaining 
consistent  with  the  objective  of  the  vegetation 
treatment  program.    The  rates  of  application 
depend  on  the  target  species,  presence  and 
condition  of  nontarget  vegetation,  soil  type, 
depth  to  the  water  table,  presence  of  other 
water  sources,  and  the  requirements  of  the 
label. 
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Figure  1-7. 
burn. 


Drip  torch  used  to  ignite  a  prescribed 


The  chemicals  would  be  applied  aerially  with 
helicopters  (Figure  1-8)  or  fixed-wing  aircraft  or 
on  the  ground  using  vehicles  or  manual 
application  devices.    Helicopters  are  more 
expensive  to  use  than  fixed-wing  aircraft,  but 
they  are  more  maneuverable  and  effective  in 
areas  with  irregular  terrain  and  in  treating 
specific  target  vegetation  in  areas  with  many 
vegetation  types.    Manual  applications  are 
used  only  for  treating  small  areas  or  those 
inaccessible  by  vehicle. 

Nineteen  herbicides  are  proposed  for  use  in 
the  vegetation  treatment  program.    The  typical 
and  maximum  application  rates  of  each  would 
vary,  depending  on  the  program  area  being 
treated  (Tables  1-2  and  1-3).    Toxicity  and 
environmental  fate  summaries  for  each 
herbicide  are  provided  below.    (References  for 
these  discussions  are  given  in  Appendix  E.) 

Toxicity  and  Environmental  Fate  Summaries 

Amitrole.    Amitrole  is  a  broad-spectrum 
herbicide  used  for  controlling  a  wide  range  of 
grasses  and  broadleaf  weeds.    It  is  registered 
for  use  on  many  noncrop  sites,  including 


rights-of-way,  marshes  and  drainage  ditches, 
ornamentals,  and  commercial,  industrial, 
agricultural,  and  domestic  properties.    Amitrole 
is  readily  absorbed  and  translocated  by  roots 
and  leaves  and  prevents  normal  plant  growth 
by  disrupting  chloroplast  development,  bud 
regrowth,  and  the  metabolism  of  nucleic  acid 
precursors. 

A  crystalline,  colorless,  and  odorless 
compound,  amitrole  is  soluble  in  some  polar 
solvents  and  stable  in  heat  to  100  °C.    Amitrol 
T*,  a  commonly  used  formulation  manufactured 
and  marketed  by  the  Rhone-Poulenc  Company, 
contains  21.5  percent  (2  lbs/gal)  amitrole  and 
78.4  percent  inert  ingredients. 

Evidence  suggests  that  amitrole  produces 
slight  to  very  slight  acute  effects  in  mammals. 
The  thyroid  and  pituitary  glands  seem  to  be 
the  primary  target  organs  in  rat  feeding 
studies.    Rat  feeding  studies  also  have 
demonstrated  consistently  an  oncogenic 
potential,  and  consequently  EPA  has  classified 
amitrole  as  a  probable  carcinogen.    In  the 
herbicide  risk  assessment  conducted  for  this 
draft  EIS,  amitrole  was  assumed  to  be 
carcinogenic.    However,  no  mutagenic  or 
teratogenic  effects  have  been  noted  in 
laboratory  studies.    Amitrole  is  only  slightly 
toxic  to  fish  and  crayfish,  very  slightly  toxic  to 
birds,  and  moderately  toxic  to  aquatic 
invertebrates. 

Atrazine.    Atrazine  is  a  selective  triazine 
controlling  herbicide  used  for  broadleaf  and 
grassy  weeds.    It  is  registered  for  use  with  a 
variety  of  grains  and  fruits,  rangeland,  turf 
grass  sod,  conifer  reforestation,  Christmas  tree 
plantations,  grass  in  orchards,  proso  millet, 
ryegrass  (perennial),  grass  seed  fields, 
nonselective  vegetation  control  in  chemical 
fallow,  and  noncrop  lands.    Atrazine  is 
absorbed  through  roots  and  foliage  and  acts 
as  a  photosynthetic  inhibitor. 

Pure  atrazine  is  a  white,  crystalline  solid.    The 
two  brands  of  atrazine  proposed  for  use  on 
BLM  lands,  AAtrex®  and  Atratol®,  are 
manufactured  by  the  Ciba-Geigy  Corporation. 

Atrazine  is  slightly  toxic  to  mammals  for  acute 
oral  exposure  and  dermal  effects  but  is 
moderately  toxic  as  an  eye  irritant.    Effects  to 
the  kidneys  have  been  observed  in  rats, 
including  increased  ion  elimination,  decreased 
creatinine  clearance,  increased  urine  protein 
levels,  and  increased  lactate  dehydrogenase 
activity.    Based  on  chronic  feeding/ 
oncogenicity  studies,  EPA  has  classified 
atrazine  as  a  possible  human  carcinogen. 
Consequently,  atrazine  was  assumed  to  be 
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a  carcinogen  in  the  herbicide  risk  assessment 
conducted  for  this  draft  EIS.    Although  ail 
EPA-validated  mutagenicity  assays  are 
negative,  studies  in  the  open  literature  suggest 
that  atrazine  is  a  possible  human  germ  cell 
mutagen.    Atrazine  is  moderately  to  highly 
toxic  to  fish  and  aquatic  invertebrates  and  is 
highly  toxic  and  teratogenic  to  immature  fish 
and  amphibians.    It  is  of  low  toxicity  to  birds. 

Bromacll.    Bromacil  is  used  on  noncropland 
areas  to  control  a  wide  range  of  annual  and 
perennial  grasses  and  broadleaf  weeds  and 
certain  woody  species.    The  herbicide  also  is 
used  for  the  selective  control  of  annual  and 
perennial  weeds  in  citrus  fruit  orchards  and  for 
seedling  weeds  in  pineapple  orchards.    A 
combination  of  bromacil  and  diuron  is  used  in 
citrus  and  noncropland  areas.    Bromacil  is 
readily  absorbed  through  root  systems  and  is  a 
potent  inhibitor  of  photosynthesis. 

Pure  bromacil  is  a  white,  odorless,  crystalline 
solid  that  is  stable  in  water,  aqueous  bases, 
and  common  organic  solvents.    E.I.  du  Pont  de 
Nemours  &  Company  manufactures  the  two 
formulations  proposed  for  use  on  BLM  lands, 


Hyvar®X  and  Krovar®1.    Hyvar®X  contains  80 
percent  bromacil  and  20  percent  inert 
ingredients,  while  Krovarl  contains  a  mixture 
of  bromacil  (40  percent)  and  diuron  (40 
percent)  and  20  percent  inert  ingredients. 

Bromacil  is  slightly  toxic  to  mammals  during 
acute  exposure,  a  mild  eye  irritant,  and  a  very 
slight  skin  irritant.    In  a  chronic  toxicity  study 
with  rats,  lowered  growth  rates,  decreased 
erythrocyte  counts,  increased  thyroid  activity, 
and  the  enlargement  of  centrolobular  cells  of 
the  liver  have  been  observed.    Given  the 
occurrence  of  carcinomas  and  hepatocellular 
adenomas  in  a  chronic  mouse  feeding/ 
oncogenicity  study,  EPA  has  classified 
bromacil  as  a  possible  human  carcinogen. 
Accordingly,  bromacil  was  assumed  to  be  a 
carcinogen  in  the  herbicide  risk  assessment 
conducted  for  this  draft  EIS.    Bromacil  has  no 
demonstrated  teratogenic  or  fetotoxic  effects 
and  is  considered  nonmutagenic  by  EPA. 
However,  it  is  slightly  toxic  to  birds  and 
aquatic  organisms. 
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Figure  1-8.    Helicopter  herbicide  application. 
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Table  1-2.  Typical  Herbicide  Application  Rates  by  Area  (pounds  active  ingredient  per  acre) 


Herbicide 


Trade  Name(s) 


Rang  eland 


Public  Domain    Oil  and  Gas     Rights-of-Way 
Forest  Land  Sites"         on  Public  Land 


Recreation 
Sites" 


Amitrole 

Atrazine 

Bromacil 

Bromacil  +  Diuron 

Chlorsulfuron 

Clopyralid 

2,4-D 


Dalapon 

Dicamba 

Diuron 

Glyphosate 

Hexazinone 

Imazapyr 

Mefluidide 

Metsulfuron  Methyl 

Picloram 

Simazine 

Sulfometuron  Methyl 

Tebuthiuron 

Triclopyr 


Amitrol-T 

AAtrex,  Atratol 

Hyvar  X 

Krovar  1 

Telar 

Reclaim,  Stinger 

Clean  Crop,  DMA4, 

Esteron  99, 

Weedar,  Weedone 

Dalapon  85 

Banvel 

Karmex 

Rodeo,  Roundup,  Accord 

Velpar 

Arsenal 

Embark 

Escort 

Grazon  PC 

Tordon 

Princep  80W,  Princep  4G, 

Aquazine,  Simazine  80W 

Oust 

Graslan,  Spike 

Garlon,  Grazon  ET 


2 
1 


0.5 
4 


3 
4 

4 

0.67 

1 


0.5 
1.5 


2 
4 


2oz 
4 


4 
4 

2 
2 
1.5 


2 
4 


1.5 
2 


4 

2 

10 

4 

0 

0 

8 

8 

2.25  oz 

2.25  oz 

— 

12 

4 

4 

4 

4 

0 

4 

10 

4 

4 

4 

4 

2 

1.5 

1.5 

0.25 

0.25 

1.2  oz 

1.2  oz 

3 

3 

10 

4 

9  oz 

9  oz 

8 

1.5 

4 

4 

2oz 

12 

3 


4 

4 

4 
2 
1.5 


2 
1 


0.5 
1.5 


7JJ 


PS 

< 


o 


9 

S 


m 
ca 


"Includes  oil  and  gas  drilling  and  production  facilities,  pipelines,  powerlines,  and  roads  on  public  land. 

"Includes  developed  recreation  sites,  Recreation  and  Public  Purpose  (R&PP)  sites,  and  cultural  and  historical  sites  on  public  land. 


Table  1-3.  Maximum  Herbicide  Application  Rates  by  Area  (pounds  active  ingredient  per  acre) 


Public  Domain 

Oil  and  Gas 

Rights-of-Way 

Recreation 

Herbicide 

Trade  Name(s) 

Rangeland 

Forest  Land 

Sites3 

on  Public  Land 

Sites" 

Amitrole 

Amitrol-T 

2 

2 

9.9 

9.9 

Atrazine 

AAtrex,  Atratol 

1 

4 

40 

40 

1 

Bromacil 

Hyvar  X 

— 

— 

16 

16 



Bromacil  +  D 

uron 

Krovar  1 

— 

— 

20 

20 



Chlorsulfuron 

Telar 

— 

2  oz 

2.25  oz 

2.25  oz 

2  oz 

Clopyralid 

Reclaim,  Stinger 

0.5 

— 

— 

12 

12 

2,4-D 

Clean  Crop,  DMA4, 
Esteron  99, 
Weedar,  Weedone 

6 

8 

4 

4 

3 

Dalapon 

Dalapon  85 

3 

4 

22 

22 

4 

ID 

Dicamba 

Banvel 

& 

4 

8 

8 

8 

Diuron 

Karmex 

— 

— 

32 

32 



O 

Glyphosate 

Rodeo,  Roundup,  Accord 

5 

3 

4 

4 

5 

Hexazinone 

Velpar 

0.67 

3 

10.8 

10.8 

3 

S5 

Imazapyr 

Arsenal 

1 

1.5 

1.5 

1.5 

1.5 

it! 

Mefluidide 

Embark 

— 

— 

0.25 

0.25 



Metsulfuron  Methyl 

Escort 

— 

— 

1.2  oz 

1.2  oz 



Picloram 

Grazon  PC 
Tordon 

2 

2 

3 

3 

2 

5' 

H 

Simazine 

Princep  80W,  Princep 

4G, 

— 

4 

40 

40 

4 

Aquazine,  Simazine  80W 

•-* 

B 

Sulfometuron 

Methyl 

Oust 

— 

— 

9  oz 

9  oz 

— 

Tebuthiuron 

Graslan,  Spike 

4 

5 

16 

16 

4 

m 

Triclopyr 

Garlon,  Grazon  ET 

1.5 

4 

8 

8 

1.5 

<7> 

^Includes  oil  and  gas  drilling  and  production  facilities,  pipelines,  powerlines,  and  roads  on  public  land. 

"Includes  developed  recreation  sites,  Recreation  and  Public  Purpose  (R&PP)  sites,  and  cultural  and  historical  sites  on  public  land. 
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Chlorsulfuron.    Chlorsulfuron  is  an  herbicide 
used  for  controlling  many  common 
broadleafweeds  and  certain  grassy  weeds  in 
the  cereal  crops  of  wheat,  barley,  and  oats;  it 
also  may  be  used  in  the  fallow  period  before 
planting.    Chlorsulfuron  is  absorbed  rapidly  by 
foliage  and  causes  inhibition  of  cell  division. 

Pure  chlorsulfuron  is  an  odorless,  white, 
crystalline  solid  that  is  stable  under  normal  use 
conditions.  The  formulation  proposed  for  use 
by  BLM  is  made  by  Du  Pont  and  is  marketed 
under  the  name  Telar®.    This  formulation  is  75 
percent  active  ingredient  by  weight. 

Based  on  studies  with  rats  and  rabbits, 
chlorsulfuron  is  considered  to  be  very  slightly 
toxic  to  mammals  during  acute  oral  and  dermal 
exposures.    Also,  available  data  indicate  that 
chlorsulfuron  is  noncarcinogenic  and 
nonmutagenic.    Chlorsulfuron  is  practically 
nontoxic  to  fish  and  is  of  low  toxicity  to  birds. 

Clopyralid.    Clopyralid  is  a  systemic, 
postemergent  herbicide  that  is  effective  against 
many  species  of  Compositae,  Fabaceae, 
Solanaceae,  and  Apiaceae.    It  is  selective  in 
graminaceous  crops,  as  well  as  broad-leaved 
crops,  such  as  brassicas,  sugar  beets,  flax, 
strawberries,  and  onion-type  crops.    It  may 
also  be  applied  to  cereal  crops  in  combination 
with  other  herbicides.    It  has  auxin-like  activity, 
inducing  severe  epinasty  and  hypertropy  of  the 
crown  and  leaves. 

Pure  clopyralid  forms  colorless  crystals.    Its 
melting  point  is  approximately  151  °C.    It  is 
soluble  in  water  and  is  acidic.    Clopyralid 
forms  salts,  which  in  solution  are  corrosive  to 
aluminum,  steel,  and  tinplate.    The  brands 
proposed  for  use  on  BLM  lands,  Reclaim®  and 
Stinger®,  are  manufactured  by  the  Dow 
Chemical  Company. 

Clopyralid  is  classified  as  slightly  to  very 
slightly  toxic  to  mammals.    It  is  a  severe  eye 
irritant,  however.    Oncogenicity  and 
mutagenicity  studies  suggest  that  clopyralid  is 
noncarcinogenic  and  nonmutagenic.    Clopyralid 
has  a  low  order  of  toxicity  for  fish  and  aquatic 
invertebrates  and  is  nontoxic  to  bees. 

2,4-D.    2,4-D  is  a  systemic  herbicide  widely 
used  to  control  broadleaf  weeds  in  wheat,  field 
corn,  grain  sorghum,  sugar  cane,  rice,  barley, 
and  rangeland  and  pastureland.    2,4-D  is 
absorbed  by  plant  roots  and  leaves  and 
causes  abnormal  growth  response  and  affects 
respiration,  food  reserves,  and  cell  division. 

Pure  2,4-D  forms  white,  odorless  crystals,  with 
a  melting  point  of  140  °C.    Some  formulations 


proposed  for  use  by  BLM  include  Clean  Crop® 
(Platte  Chemical  Company),  DMA4®  (Dow 
Chemical),  Esteron  99®  (Dow  Chemical), 
Weedar®  (Rhone-Poulenc),  and  Weedone® 
(Rhone-Poulenc). 

Acute  oral  toxicity  studies  indicate  that  2,4-D  is 
moderately  toxic  to  mammals.    It  is  a  severe 
eye  irritant.    Ingestion  or  skin  exposure  to 
2,4-D  by  humans  may  produce  many  different 
symptoms,  including  irritation  to  the 
gastrointestinal  tract,  chest  pain,  and  muscle 
twitching.    Ingestion  of  large  doses  of  the 
herbicide  may  cause  gastroenteritis,  skeletal 
and  cardiac  myotonia,  and  central  nervous 
system  depression.    However,  there  is  little 
conclusive  evidence  of  2,4-D  carcinogenicity, 
and  the  results  of  many  oncogenicity  studies 
are  disputed.    Because  of  this  uncertainty, 
2,4-D  was  assumed  to  be  carcinogenic  in  the 
herbicide  risk  assessment  conducted  for  this 
draft  EIS.    Although  mutagenicity  findings  are 
similarly  inconclusive,  2,4-D  cannot  be  ruled 
out  as  a  weak  mutagen.    2,4-D  is  moderately 
to  highly  toxic  for  aquatic  species,  with 
amphipods  and  snails  among  the  most 
sensitive  groups.    In  addition,  2,4-D  is 
moderately  toxic  to  some  species  of  birds. 

Dalapon.    Dalapon  is  used  to  control  annual 
and  perennial  grasses.    Registered  uses 
include  noncropland  areas,  such  as  railroads, 
conifer  planting  sites,  fence  rows,  and  ditch 
banks.    Dalapon  also  may  be  used  for  the 
preplanting  of  crop  such  as  sugar  beets, 
beans,  corn,  and  potatoes  and  on  existing 
crops,  such  as  asparagus,  citrus,  field  corn, 
cotton,  flax,  potatoes,  apples,  pears,  apricots, 
peaches,  plums,  and  grapes.    Dalapon  is 
readily  absorbed  by  roots  and  leaves  and 
interferes  with  meristematic  activity  in  root  tips 
and  apical  meristems. 

Dalapon  sodium  salt  is  a  nonflammable, 
hygroscopic,  white-to-tan  colored  powder,  with 
a  melting  point  of  193  to  197  °C.    Dalapon 
85®,  a  formulation  manufactured  by  the 
Fermenta  ASC  Corporation,  is  proposed  for 
use  on  BLM  lands. 

Dalapon  is  classified  as  very  slightly  toxic  to 
mammals  during  acute  oral  exposure.    It  also 
is  slightly  toxic  as  a  skin  and  eye  irritant.    No 
teratogenic  or  reproductive  effects  have  been 
observed  in  rats,  but  data  gaps  currently  exist 
in  these  areas.    Also,  no  carcinogenic  effects 
have  been  observed  in  laboratory  studies,  and 
EPA  has  determined  that  dalapon  is  not 
classifiable  in  its  human  carcinogenicity  criteria 
because  of  insufficient  study  data.    Available 
data  indicate  that  dalapon  is  nonmutagenic. 
Dalapon  is  slightly  toxic  to  birds  and  fish  and 
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is  relatively  nontoxic  to  honey  bees.    The 
toxicity  of  the  herbicide  to  aquatic 
invertebrates,  however,  is  quite  variable;  some 
species  are  sensitive  to  dalapon  exposure, 
while  others  are  fairly  tolerant. 

Dicamba.    Dicamba  is  an  herbicide  used  in 
postemergent  weed  control  in  field  corn, 
wheat,  oats,  barley,  sorghum,  pastureland  and 
rangeland,  turigrass,  and  industrial  brush 
control  and  noncrop  areas,  such  as  fence 
rows,  roadways,  and  wastelands.    Dicamba  is 
readily  absorbed  by  leaves  and  roots  and  is 
concentrated  in  the  metabolically  active  parts 
of  plants.    Toxic  effects  of  dicamba  are  related 
to  its  growth-regulating  properties  and  are 
similar  to  those  of  2,4-D. 

Pure  dicamba  is  a  white,  crystalline,  odorless 
solid.    The  melting  point  of  dicamba  is 
between  114  to  116  °C.    Banvel®,  the 
formulation  proposed  for  use  on  BLM  lands,  is 
manufactured  by  Sandoz  Crop  Protection 
Corporation  and  contains  49  percent  active 
ingredient. 

Based  on  acute  oral  exposures,  dicamba  is 
classified  as  slightly  toxic  to  mammals.    Also, 
it  is  a  very  slight  skin  irritant.    However, 
dicamba  is  classified  as  a  severe  eye  irritant. 
No  teratogenic  or  reproductive  effects  have 
been  noted  for  dicamba.    Also,  oncogenicity 
studies  with  dicamba  have  not  demonstrated 
any  carcinogenic  potential,  and  the  herbicide  is 
currently  not  classifiable  in  EPA's  human 
carcinogenicity  criteria.    Mutagenicity  tests 
suggest  that  dicamba  is  nonmutagenic.    For 
wildlife,  technical  dicamba  and  various 
formulations  are  considered  to  be  slightly  toxic 
to  birds  and  most  aquatic  species  but  are 
moderately  toxic  to  insects. 

Diuron.    Diuron  is  a  substituted  urea 
compound  registered  for  use  as  an  herbicide 
to  control  a  wide  variety  of  annual  and 
perennial  broadleaf  and  grassy  weeds.    Diuron 
is  registered  for  use  on  forage  crops,  field 
crops,  fruits,  vegetables,  nuts,  and  ornamental 
crops.    In  noncrop  applications,  diuron  is  used 
on  industrial  sites,  rights-of-way,  and  irrigation 
and  drainage  ditches.    Diuron  is  readily 
absorbed  by  the  root  system  and  is  a  strong 
inhibitor  of  the  Hill  reaction. 

A  white,  crystalline  solid,  diuron  melts  at  180 
to  190  °C.    Karmex®,  manufactured  by  Du 
Pont,  is  the  formulation  proposed  for  use  by 
BLM  and  contains  80  percent  diuron. 
Acute  oral  toxicity  studies  indicate  that  diuron 
is  slightly  toxic  to  mammals.    With  sufficient 
exposure,  however,  diuron  facilitates  nervous 
system  depression,  and  the  resulting  symptoms 


include  slowed  respiration  and  heart  rate, 
weakness,  and  lethargy.    Diuron  is  only  very 
slightly  toxic  to  mammals  through  skin  and  eye 
exposure.    No  reproductive  or  teratogenic 
effects  have  been  observed,  and,  given  the 
lack  of  clear  evidence  of  carcinogenicity, 
diuron  is  presently  not  classifiable  as  a  human 
carcinogen.    However,  EPA  has  determined 
that  additional  teratology,  mutagenicity,  and 
carcinogenicity  studies  must  be  submitted  in 
support  of  diuron's  registration.    Diuron  is  very 
slightly  toxic  to  birds,  moderately  toxic  to  fish, 
and  highly  toxic  to  certain  aquatic  invertebrate 
species. 

Glyphosate.    Glyphosate  is  a  very  broad- 
spectrum  herbicide  that  is  relatively 
nonselective  and  is  very  effective  on  deep- 
rooted  perennial  species  and  annual  and 
biennial  species  of  grasses,  sedges,  and 
broadleaf  weeds.    Glyphosate  is  absorbed  by 
the  foliage  and  translocated  throughout  the 
plant.    The  herbicide  appears  to  inhibit  the 
aromatic  amino  acid  biosynthesis  pathway  and 
is  a  strong  inhibitor  of  sprouting  by  perennial 
species. 


Spotted  Knapweed 
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Glyphosate  is  a  white,  odorless  solid  that  melts 
at  200  °C.    The  Rodeo®,  Roundup®,  and 
Accord®   formulations  of  glyphosate, 
manufactured  by  Monsanto,  are  proposed  for 
use  by  BLM. 

Technical  glyphosate  and  its  two  primary 
formulations,  Roundup®  and  Rodeo®,  are 
classified  as  slightly  toxic  to  mammals.    Also, 
no  reproductive  or  teratogenic  effects  have 
been  noticed  in  laboratory  animals  exposed  to 
glyphosate.    Because  of  the  inadequacy  of 
current  oncogenicity  studies,  the  carcinogenic 
potential  of  glyphosate  has  not  been 
determined  by  EPA.    However,  glyphosate  was 
assumed  to  be  carcinogenic  in  the  herbicide 
risk  assessment  conducted  for  this  draft  EIS. 
Available  data  suggest  that  glyphosate  is 
nonmutagenic.    For  wildlife,  glyphosate  is 
considered  slightly  toxic  to  birds  and  relatively 
nontoxic  to  honey  bees.    Also,  technical 
glyphosate  and  the  Rodeo®  formulation  are 
slightly  to  practically  nontoxic  to  fish  and 
aquatic  invertebrates.    The  surfactants  in 
Roundup®,  however,  render  this  formulation  far 
more  toxic  to  aquatic  organisms  than  the  other 
formulations.    Roundup®  is  instead  slightly  to 
moderately  toxic  to  fish  and  aquatic 
invertebrates. 

Hexazinone.    Hexazinone  is  used  for  contact 
and  residual  control  of  many  annual,  biennial, 
and  perennial  weeds,  woody  vines,  and  brush. 
Registered  uses  include  fruit,  sugar  cane, 
alfalfa,  pastureland  and  rangeland,  rights-of- 
way,  Christmas  tree  plantations,  and  conifer 
forest  plantings.    Hexazinone  is  readily 
absorbed  through  foliage  and  roots  and  acts 
as  a  photosynthesis  inhibitor. 

Hexazinone  is  a  white,  crystalline  solid,  soluble 
in  water,  with  a  melting  point  of  115  to  117  °C. 
Velpar®,  a  commonly  used  formulation 
manufactured  by  Du  Pont,  contains  90  percent 
hexazinone  and  10  percent  inert  ingredients. 

Hexazinone  is  slightly  toxic  to  mammals  based 
on  acute  oral  exposure  in  rats.    Acute  toxicity 
effects  include  pallor,  salivation,  nose  bleeds, 
dyspnea,  lethargy,  tremors,  and  convulsions. 
Although  hexazinone  is  a  very  slight  skin 
irritant,  it  is  classified  as  a  severe  eye  irritant. 
No  teratogenic  or  reproductive  effects  have 
been  observed  for  hexazinone.    Available 
evidence  also  indicates  that  hexazinone  is 
noncarcinogenic  and  nonmutagenic.    The 
herbicide  is  practically  nontoxic  to  birds  and 
fish  and  is  relatively  nontoxic  to  insects. 
Hexazinone  is  slightly  toxic  to  aquatic 
invertebrates,  however. 


imazapyr.    Imazapyr  is  a  broad-spectrum, 
nonselective  herbicide  used  to  control  annual 
and  perennial  herbaceous  plants,  deciduous 
trees,  vines,  and  brambles  in  noncropland 
situations.    Registered  uses  include  railroad, 
utility  and  pipeline  rights-of-way,  petroleum 
tank  farms,  utility  plant  sites,  and  fence  rows. 
Imazapyr  is  readily  absorbed  by  roots  and 
foliage  of  plants  and  inhibits  plant  growth  by 
affecting  the  biosynthetic  pathway  of  aliphatic 
amino  acids. 

Pure  imazapyr  is  a  white-to-tan  powder,  with  a 
slight  acetic  acid  odor.    Its  melting  point  is  169 
to  173  °C  and  is  only  slightly  soluble  in  water. 
The  formulation  proposed  for  use  on  BLM 
lands,  Arsenal®,  is  manufactured  by  American 
Cyanamid,  and  contains  27.6  percent  imazapyr 
and  72.4  percent  inert  ingredients. 

Based  on  acute  oral  exposures  in  rats, 
imazapyr  is  considered  very  slightly  toxic  to 
mammals.    Imazapyr  is  slightly  irritating  to  the 
eyes  and  skin.    Available  data  indicate  that 
imazapyr  has  no  reproductive,  teratogenic,  or 
mutagenic  effects.    No  evidence  of 
carcinogenicity  has  been  observed  in 
preliminary  oncogenicity  studies,  but  further 
study  is  required  to  determine  the  herbicide's 
carcinogenic  potential.    The  technical  grade 
and  the  Arsenal®  formulation  are  practically 
nontoxic  to  birds  and  fish.    Also,  an  aquatic 
invertebrate,  the  water  flea,  has  been  found  to 
be  insensitive  to  Arsenal®. 

Mefluidide.    Mefluidide  suppresses  vegetative 
growth  and  seedhead  development  of  many 
plant  species,  including  many  turf  grasses, 
grass  and  broadleaf  weeds,  and  ornamental 
and  nonornamental  woody  plants.    Mefluidide 
is  absorbed  through  the  leaves  and  inhibits  the 
growth  and  meristematic  regions  of  affected 
plants. 

Mefluidide  is  an  odorless,  colorless,  crystalline 
solid.    Embark®,  the  formulation  proposed  for 
use  by  BLM,  is  manufactured  by  the 
PBI/Gordon  Corporation  and  contains  28 
percent  mefluidide  and  72  percent  inert 
ingredients. 

Mefluidide  is  classified  as  slightly  toxic  to 
mammals.    It  is  nonirritating  to  skin  and 
causes  minimal  eye  irritation.    Oncogenicity 
and  mutagenicity  studies  indicate  that 
mefluidide  is  noncarcinogenic  and 
nonmutagenic.    For  wildlife,  mefluidide  is  of 
low  toxicity  to  birds  and  is  relatively  nontoxic 
to  fish  and  bees. 

Metsulfuron  methyl.    Metsulfuron  methyl  is  an 
herbicide  for  selective  broadleaf  weed  control 
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in  wheat,  barley,  and  reduced-tillage  fallow 
preceding  wheat.    In  noncropland  areas, 
metsulfuron  methyl  is  used  as  a  broad- 
spectrum  herbicide  for  broadleaf  weed  and 
brush  control.    Metsulfuron  methyl  is  absorbed 
by  foliage  and  is  a  growth  inhibitor. 

Pure  metsulfuron  methyl  is  a  white-to-pale- 
yellow  solid  with  a  faint,  sweet  odor.    Its 
melting  point  is  158  °C,  and  it  is  moderately 
soluble  in  water.    Escort®,  a  formulation 
manufactured  by  Du  Pont,  contains  60  percent 
metsulfuron  methy!  and  40  percent  inert 
ingredients  and  is  proposed  for  use  on  BLM 
lands. 

Metsulfuron  methyl  is  classified  as  very  slightly 
toxic  to  mammals.    Although  EPA  has  not 
evaluated  the  human  carcinogenic  potential  of 
metsulfuron  methyl,  available  data  indicate  that 
the  herbicide  is  noncarcinogenic.    Mutagenicity 
studies  similarly  indicate  that  metsulfuron 
methyl  is  nonmutagenic.    Metsulfuron  methyl  is 
slightly  toxic  to  birds  and  practically  nontoxic 
to  fish  and  aquatic  invertebrates. 

Picloram.    Picloram  is  an  herbicide  used  for 
general  woody  plant  control  and  control  of 
most  annual  and  perennial  broadleaf  weeds.    It 
also  may  be  used  to  control  broadleaf  weeds 
in  grass  crops.    Picloram  is  absorbed  readily 
by  foliage  and  roots  and  acts  as  an  auxin-like, 
growth-inhibiting  herbicide. 

Picloram  is  a  white  powder,  with  a  chlorine- 
like odor  at  room  temperature.    Chemical 
decomposition  occurs  before  melting 
temperature  is  reached.    Tordon®  and  Grazon® 
PC,  manufactured  by  Dow  Chemical,  are 
proposed  for  use  on  BLM  lands. 

Based  on  acute  oral  exposures  in  rats, 
picloram  is  considered  slightly  toxic  to 
mammals.    It  also  is  a  slight  eye  and  very 
slight  skin  irritant.    Oncogenicity  studies  have 
been  inconclusive  but  indicate  that  picloram 
may  have  carcinogenic  potential. 
Consequently,  picloram  was  assumed  to  be  a 
carcinogen  in  the  herbicide  risk  assessment 
conducted  for  this  draft  EIS.    EPA  has 
requested  the  submission  of  additional  studies 
for  oncogenicity,  as  well  as  for  teratology  and 
reproduction.    Mutagenicity  studies,  however, 
indicate  that  picloram  is  nonmutagenic. 
Picloram  is  slightly  toxic  to  birds,  relatively 
nontoxic  to  honey  bees,  and  moderately  to 
slightly  toxic  to  aquatic  organisms. 

Simazine.    Simazine  is  a  widely  used  selective 
herbicide  for  controlling  broadleaf  and  grass 
weeds  in  corn,  citrus,  deciduous  fruits  and 
nuts,  olives,  pineapple,  alfalfa  and  perennial 


grasses,  Christmas  tree  plantations,  sugar 
cane,  and  artichokes.    It  also  is  used  as  a 
nonselective  herbicide  for  vegetation  control  in 
noncropland.    Simazine  is  absorbed  rapidly 
through  the  roots  and  inhibits  photosynthesis. 

Simazine  is  a  white,  odorless,  crystalline  solid 
with  a  melting  point  of  225  to  227  °C.    The 
formulations  proposed  for  use  on  BLM  lands 
are  Princep®  80W,  Princep®  4G,  and 
Aquazine®,  manufactured  by  Ciba-Geigy,  and 
Simazine®  80W,  manufactured  by  the  Drexel 
Chemical  Company. 

For  mammals,  simazine  is  classified  as  very 
slightly  toxic  during  acute  oral  exposure  and 
as  moderately  toxic  for  acute  inhalation 
toxicity.    The  herbicide  is  slightly  irritating  to 
eyes  and  nonirritating  to  skin.    No  teratogenic 
or  reproductive  effects  have  been  observed  in 
rats.    Based  on  a  2-year  dietary  oncogenicity 
study  with  rats,  EPA  has  classified  simazine  as 
a  possible  human  carcinogen.    Thus,  simazine 
was  assumed  to  be  carcinogenic  in  the 
herbicide  risk  assessment  conducted  for  this 
draft  EIS.    Mutagenicity  studies  indicate  that, 
at  worst,  simazine  poses  only  a  slight 
mutagenic  risk  to  humans.    For  wildlife, 
simazine  is  practically  nontoxic  to  birds  but  is 
moderately  to  slightly  toxic  to  fish  and  aquatic 
invertebrates. 

Sulfometuron  Methyl.    Sulfometuron  methyl  is 
used  as  a  broad-spectrum  herbicide  for 
controlling  annual  and  perennial  grasses  and 
broadleaf  herbs  on  noncroplands. 
Sulfometuron  methyl  is  absorbed  easily  by 
foliage  and  roots  and  inhibits  plant  growth. 

Pure  sulfometuron  methyl  is  a  white,  odorless 
solid  with  a  melting  point  of  203  to  205  °C. 
Oust®,  manufactured  by  Du  Pont,  is  a 
dispersible  granule  containing  75  percent 
sulfometuron  methyl  and  25  percent  inert 
ingredients.    This  formulation  is  proposed  for 
use  on  BLM  lands. 

Sulfometuron  methyl  is  very  slightly  toxic  to 
mammals  through  acute  oral  exposure  and 
slightly  toxic  through  acute  dermal  exposure. 
It  is  slightly  irritating  to  eyes  and  skin.    No 
carcinogenic,  mutagenic,  or  teratogenic  effects 
of  sulfometuron  methyl  have  been  observed  in 
laboratory  studies,  but  decreased  reproductive 
success  has  been  noticed  in  rats.    The 
herbicide  is  very  slightly  toxic  to  birds,  slightly 
toxic  to  aquatic  organisms,  and  relatively 
nontoxic  to  bees. 

Tebuthiuron.    Tebuthiuron  is  a  relatively 
nonselective,  soil-activated  herbicide.    It  has 
been  registered  in  the  United  States  since 
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1974  for  controlling  broadleaf  weeds,  grasses, 
and  brush  in  noncrop  areas  and  for  spot 
treatment  of  woody  brush  on  rangelands  and 
pastures.    The  herbicide  is  absorbed  readily 
through  the  roots  of  target  plants  and  acts  as 
a  photosynthesis  inhibitor. 

Tebuthiuron  is  an  odorless,  colorless  solid. 
The  major  formulations  of  tebuthiuron, 
manufactured  by  the  Elanco  Products 
Company,  are  Graslan®  and  Spike®.    Graslan® 
and  Spike®  are  used  predominantly  on 
rangelands  and  noncropland  areas. 

Based  on  acute  oral  exposures  to  rats, 
tebuthiuron  is  classified  as  slightly  toxic  to 
mammals.    However,  no  acute  oral  toxicity 
studies  have  been  validated  by  EPA.    Other 
data  gaps  exist  for  acute  dermal  exposure, 
skin  and  eye  irritation,  and  teratology. 
Available  data  indicate  that  tebuthiuron  is 
nonmutagenic  and  noncarcinogenic. 
Tebuthiuron  is  slightly  toxic  to  birds  and  of 
relatively  low  toxicity  for  bees  and  other 
terrestrial  invertebrates.    Also,  this  herbicide  is 
practically  nontoxic  to  most  fish  and 
invertebrates  and  slightly  toxic  to  other 
species. 

Triclopyr.    Triclopyr  is  an  auxin-type  selective 
herbicide  effective  against  woody  plants  and 
broadleaf  weeds.    The  herbicide  is  particularly 
effective  against  root-sprouting  species, 
including  ash  and  oaks,  and  is  used  for  brush 
and  weed  control  on  rangelands,  industrial 
sites,  permanent  grass  pastures,  and  broadleaf 
and  aquatic  weed  control  in  rice.    However, 
most  grass  species  are  tolerant  of  triclopyr. 

Pure  triclopyr  is  an  odorless,  white  solid. 
Commonly  used  formulations  of  triclopyr  are 
Garion  3A®  and  Garlon  4®,  manufactured  by 
Dow  Chemical.    Garlon  3A®  is  a  water-soluble 
triethylamine  salt  formulation  containing  3 
pounds  of  triclopyr  acid  equivalent  per  gallon, 
while  Garlon  4®  is  an  oil-soluble,  water- 
emulsifiable  butoxyethyl  ester  formulation  with 
4  pounds  of  triclopyr  acid  equivalent  per 
gallon.    In  addition,  Grazon  ET®,  another  Dow 
product,  is  also  proposed  for  use  on  BLM 
lands. 

Based  on  acute  oral  exposures  in  rats, 
technical  triclopyr  is  classified  as  slightly  toxic. 
However,  triclopyr  is  moderately  toxic  to 
guinea  pigs.    The  technical  grade  is  a 
moderate  eye  irritant  and  a  slight  skin  irritant. 
The  Garlon  3A®  and  Garlon  4®  formulations 
also  are  slightly  toxic  to  mammals,  but  Garlon 
3A®  causes  slight  to  moderate  skin  irritation 
and  moderate  to  severe  eye  irritation. 
Laboratory  data  indicate  that  triclopyr  is 


noncarcinogenic  and  nonmutagenic.    The 
technical  grade  and  the  formulations  are 
slightly  toxic  to  birds  and  the  technical  is 
relatively  nontoxic  to  insects.    Various 
formulations  of  triclopyr  have  widely  varying 
toxicities  for  aquatic  organisms;  the  Garlon 
3A®-butoxyethyl  ester  form  is  highly  toxic  to 
fish,  while  the  technical  and  Garlon  3A®- 
triethylamine  salt  are  practically  nontoxic. 

inert  Ingredients 

Inert  ingredients  are  chemicals  used  with  the 
active  ingredient  in  preparing  a  formulation  of 
a  herbicide.    Inert  ingredients  are  used  to 
provide  a  carrier  for  the  active  ingredient  that 
facilitates  the  effective  application  of  the 
herbicide.    Inerts  are  not  intended  to 
supplement  an  herbicide's  toxic  properties. 

EPA's  Office  of  Pesticides  and  Toxic 
Substances  has  identified  about  1,200  inert 
ingredients  that  are  now  used  in  approved 
pesticides  and  has  reviewed  the  existing 
evidence  concerning  the  toxicity  of  these 
inerts,  including  laboratory  toxicity  data, 
epidemiological  data,  and  structure/activity 


Dyer's  Woad 
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relationships.    Of  particular  concern  in 
reviewing  the  inerts  was  their  potential  for 
causing  chronic  human  health  effects. 

Because  EPA  normally  classifies  inert 
ingredients  as  "Confidential  Business 
Information,"  the  agency  does  not  have  to 
release  information  on  them  to  the  public 
under  the  Freedom  of  Information  Act  (see 
also  40  CFR  1506.(a)).    Nonetheless,  BLM 
investigated  the  status  of  the  inerts  in  the 
formulations  proposed  for  use  in  this  draft  EIS 
by  surveying  the  manufacturers.    The  Bureau 
found  that  none  of  the  herbicides  proposed  for 
use,  with  two  exceptions,  contain  any  inert 
ingredients  appearing  on  either  List  1  or  List  2. 
The  exceptions  are  Esteron  99®  and  Garlon  4®, 
which  contain  a  petroleum  distillate  of  high 
priority  for  testing.    Accordingly,  a  risk  analysis 
has  been  conducted  on  the  human  health  risk 
from  exposure  to  the  petroleum  distillate  in 
Esteron  99®  and  Garlon  4® 

Mitigation  Measures 

The  purpose  of  this  section  is  to  describe 
protective  measures  that  are  being  applied  on 
a  regular  basis  for  the  various  types  of 
vegetation  treatment.    Special  mitigation 
procedures  are  identified  and  then  required  by 
the  authorized  BLM  officer  (manager)  as  part 
of  the  site-specific  environmental  assessment 
and  decision  record  at  the  time  each  individual 
project  is  considered.    This  information  can  be 
incorporated  as  appropriate  by  the  local  BLM 
field  office,  with  additional  public  involvement 
before  BLM  takes  any  treatment  action.    In 
addition,  each  site-specific  environmental 
analysis  will  include  a  human  health  risk 
management  plan  for  each  proposed  treatment 
project,  and  each  treatment  proposal  would  be 
designed  in  accordance  with  BLM  and  State 
weed  control  guides  or  handbooks  that  provide 
up-to-date  directions  on  herbicide  application 
rates,  proper  mixtures,  safety  procedures,  and 
important  restrictions  that  meet  State  and  EPA 
standards. 

Mitigation  measures  are  intended  to  ensure  the 
proper  and  safe  implementation  of  treatment 
methods.    This  includes  proper  and  safe 
application  of  herbicides  on  BLM  lands  in  the 
program  States  as  required  by  Federal,  State, 
and  regional  procedures.    Federal  and  State 
laws  and  regulations  set  minimum  standards  to 
follow  when  applying  herbicides  on 
Government-owned  forests  and  rangelands. 
Each  regional  and  district  office  may  develop 
additional  restrictions  and  precautions. 


Some  specific  examples  of  project  mitigation 
measures  include  the  following: 


(i; 


Application  operations  will  typically  be 
suspended  when  any  of  the  following 
conditions  exist  on  the  treatment  area: 

(a)  Wind  velocity  exceeds  6  miles  per 
hour  for  the  application  of  liquids 
or  15  miles  per  hour  for  the 
application  of  granular  herbicides, 
or  as  specified  on  the  label 
(whichever  is  less). 

(b)  Snow  or  ice  covers  the  target 
foliage. 

(c)  Precipitation  is  occurring  or  is 
imminent. 

(d)  Fog  significantly  reduces  visibility. 

(e)  Air  turbulence  (for  example, 
thermal  updrafts)  is  sufficient  to 
affect  the  normal  chemical 
distribution  pattern. 


(2) 


(3) 


During  air  operations,  a  radio  network 
will  be  maintained  to  link  all  parts  of  the 
project. 

Equipment  will  be  designed  to  deliver  a 
median  droplet  diameter  of  200  to  800 
microns.    This  droplet  size  is  large 
enough  to  avoid  excessive  drift  while 
providing  adequate  coverage  of  target 
vegetation. 


(4)   Individuals  involved  in  the  herbicide 
handling  or  application  will  be  instructed 
on  the  safety  plan  and  spill  procedures. 

Other  general  mitigation  measures  that  pertain 
to  treatment  methods  and  alternatives 
described  in  this  draft  EIS  are  as  follows: 

(1)  Herbicides  with  high  health  and  safety 
risks  would  be  limited  in  use.    Other 
herbicides  and  other  types  of  treatment 
that  are  viable  alternatives  would  be 
used.    Whenever  possible,  less  than 
maximum  application  rates  will  be  used 
that  will  still  meet  the  needs  to 
effectively  control  or  eradicate  target 
species. 

(2)  A  preventative  maintenance  program  will 
be  incorporated  as  part  of  each  project 
treatment  proposal  that  would  help 
guard  against  re-encroachment  of 
undesired  plant  or  shrub  species. 
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(3)  Protective  buffer  zones  will  be  provided 
along  important  riparian  habitat  not 
designed  to  be  treated  and  along 
streams,  rivers,  lakes,  and  wetlands. 

(4)  Mixtures  and  equipment  will  be 
prepared  and  cleaned  away  from  live 
water  and  any  area  that  would  create  a 
contamination  hazard. 

(5)  Notification  to  all  proper  authorities, 
agencies,  and  interested  or  concerned 
parties  will  be  made  before  any 
treatment  method  action  within  the 
immediate  area  affected,  including  those 
consulted  as  part  of  the  environmental 
assessment  process. 

(6)  Helicopter  ferrying  routes  between  the 
staging  area  and  spray  area  will  be 
planned  to  avoid  flights  over  aquatic 
systems  and  human  habitation. 

(7)  Local  Indian  or  cultural  leaders  will  be 
consulted  about  special  mitigation 
measures  for  operations  in  lands  of 
cultural  significance. 

(8)  Monitoring  of  mitigation  effectiveness 
will  be  conducted. 

See  Appendix  J  for  references  for  further 
discussion  of  mitigation  measures. 

Special  Precautions 

Special  provisions  for  treatments  would  be 
selected  according  to  the  scope  of  the  action 
and  the  physical  characteristics  of  the  specific 
site.    BLM  manual  sections  and  handbooks 
provide  a  variety  of  approved  standards  and 
special  provisions  for  renewable  resource 
improvements  and  treatments  (BLM  1981a, 
1985b,  1985c,  1987b).    Periodically,  BLM 
updates  recommended  proposals  for  pre-  and 
post-treatments.    There  are  other  precautions 
taken  in  consideration  of  special  status 
species,  wilderness,  and  cultural  resources,  as 
described  below. 

Special  Status  Species 

Federal  policies  and  procedures  for  protecting 
endangered  and  threatened  species  of  fish, 
wildlife,  and  plants  were  established  by  the 
Endangered  Species  Act  of  1973  (16  U.S.C. 
1531  et  seq.)  and  regulations  issued  pursuant 
to  the  act.    The  purposes  of  the  act  are  to 
provide  mechanisms  for  the  conservation  of 
endangered  and  threatened  species  and  the 
habitats  upon  which  they  depend,  and  to 


achieve  the  goals  of  international  treaties  and 
conventions  related  to  endangered  species. 
Under  the  act,  the  Secretary  of  the  Interior  is 
required  to  determine  which  species  are 
endangered  or  threatened  and  to  issue 
regulations  for  the  protection  of  those  species. 
If  any  species  is  determined  by  the  U.S.  Fish 
and  Wildlife  Service  (FWS)  to  be  endangered 
or  threatened,  any  action  that  would  jeopardize 
its  continued  existence  would  be  in  violation  of 
the  act.    Furthermore,  all  candidate  species 
will  be  afforded  the  full  protection  of  the 
Endangered  Species  Act  (excluding  formal 
Section  7  consultation)  unless  the  State 
Director  judges  on  a  case-by-case  basis  that 
the  evidence  against  listing  a  particular 
species  is  sufficient  to  allow  a  specific  action. 

Section  7  of  the  Endangered  Species  Act 
(ESA)  (Public  Law  97-304)  specifically  requires 
all  Federal  agencies  to  use  their  authorities  in 
furtherance  of  ESA  to  (a)  carry  out  programs 
for  the  conservation  of  listed  species  and  (b) 
to  ensure  that  no  agency  action  is  likely  to 
jeopardize  the  continued  existence  of  a  listed 
species  or  adversely  modify  critical  habitat. 
This  is  a  nondiscretionary  requirement 


Death  Camas 
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pertaining  to  the  actions  of  all  Federal 
agencies.    BLM  policy  and  guidance  establish 
that  species  proposed  for  Federal  listing  be 
managed  at  the  same  level  of  protection  as 
listed  species  except  that  formal  consultation  is 
not  required.    However,  Section  7  conference 
with  U.S.  Fish  and  Wildlife  Service  is  required 
for  "may  affect"  situations  on  proposed  species 
(BLM  Manual  8440).    For  Category  1  and  2 
candidate  species,  the  BLM  shall  carry  out 
management  consistent  with  the  preservation 
of  the  species  and  their  habitats  and  shall 
ensure  that  actions  authorized,  funded,  or 
carried  out  do  not  contribute  to  the  need  to  list 
any  of  these  species  as  threatened  or 
endangered  (BLM  Manual  6840). 

The  BLM  will  strive  to  maintain  optimum 
habitats  for  endangered  and  threatened 
species  on  its  lands.    Approximately  5.5  million 
acres  of  BLM  managed  lands  provide  habitat 
for  species  that  have  been  listed  as 
endangered  or  threatened  by  the  FWS.    In 
addition,  BLM  will  consider  species  that  have 
been  declining  in  abundance — but  have  not 
been  listed  as  endangered  or  threatened 
(candidate  species) — when  proposing  land 
management  practices.    BLM  anticipates  the 
addition  of  15  to  20  more  special  status 
species  annually  to  the  list  of  species  that 
occur  on  BLM-administered  lands  because  a 
backlog  at  FWS.    For  a  full  listing  of  these 
special  status  species  in  the  13  Western 
States,  see  Appendix  H. 

BLM  State  Directors  may  designate  sensitive 
species  in  cooperation  with  their  respective 
State.    These  sensitive  species  must  receive, 
at  a  minimum,  the  same  level  of  protection  as 
Federal  candidate  species  (BLM  Manual  6840). 
BLM  shall  carry  out  management  for  the 
conservation  of  State-list  plants  and  animals. 
State  laws  protecting  these  species  apply  to  all 
BLM  programs  and  actions  to  the  extent  that 
they  are  consistent  with  FLPMA  and  other 
Federal  laws.    Where  the  State  governments 
have  designated  species  in  categories  that 
imply  local  rarity,  endangerment,  extirpation,  or 
extinction,  the  State  Directors  will  develop 
policies  to  help  the  State  achieve  their 
management  objectives  for  those  species  (BLM 
Manual  6840). 

Preserving  existing  habitats,  restoring 
degraded  habitats,  and  participating  in 
recovery  planning  for  these  special  status 
species  are  essential  for  protecting  of  these 
populations.    BLM  is  involved  with  both  habitat 
management  and  wildlife  management  for 
special  status  species  on  its  lands. 
Reintroduction  programs  on  BLM-managed 
lands  have  been  successful  for  many  wildlife 


species,  including  the  bighorn  sheep,  the 
pronghorn  antelope,  and  the  American 
peregrine  falcon.    Bighorn  sheep  now  exist  on 
a  significant  portion  of  their  historic  range  as  a 
result  of  these  efforts  (Fish  and  Wildlife  2000). 

Because  BLM  is  committed  to  mitigating 
adverse  impacts  on  special  status  species, 
land  management  strategies  will  be  studied  on 
a  site-specific  basis  to  determine  the  effects,  if 
any,  on  local  habitats. 

For  example,  many  special  status  animal 
species  are  directly  dependent  on  vegetation 
for  habitat,  and  any  change  in  the  vegetation 
of  a  particular  plant  community  is  likely  to 
affect  the  species  associated  with  that 
community.    Therefore,  risks  to  special  status 
animal  species  must  be  analyzed  and 
documented  before  any  site-specific  action. 
All  BLM  actions  will  be  evaluated  for  potential 
impact  to  State  and  Federal  species.    If  the 
evaluation  indicates  a  "no  affect"  situation,  the 
action  may  proceed.    If  the  evaluation 
indicates  a  "may  affect"  situation  (may  affect 
includes  both  beneficial  and  adverse  impacts) 
on  a  federally  listed  species  and  the  adverse 
impacts  cannot  be  eliminated,  Section  7 
consultation  with  the  FWS  must  be  conducted. 
BLM  does  not  have  the  authority  to  make  a 
"no  affect"  finding  if  a  "may  affect"  situation 
exists.    For  federally  proposed  species,  a 
Section  7  conference  will  be  conducted.    There 
are  no  legal  requirements  for  Federal 
candidate  species  other  than  BLM  policy  for 
multiple-use  management  and  to  eliminate  the 
need  for  listing.    BLM  will  consult  with 
appropriate  State  agencies  for  adverse  impacts 
to  State-listed  species.    In  general,  BLM 
should  be  managing  all  of  its  programs  for  the 
conservation  of  endangered  species  to  the 
extent  that  a  jeopardy  opinion  need  never  be 
issued  by  the  FWS  or  an  individual  State. 

After  beginning  Section  7  consultation  with  the 
FWS  on  a  federally  listed  species,  BLM  will 
not,  in  accordance  with  Section  7  of  ESA, 
make  any  irreversible  or  irretrievable 
commitment  of  resources  that  would  preclude 
the  formulation  and  execution  of  a  reasonable 
alternative  to  solve  the  conflict. 

Wilderness 

In  wilderness  areas,  BLM's  policy  is  to  allow 
natural  ecological  processes  to  occur  and  be 
interfered  with  only  in  rare  circumstances. 
BLM  does  not  ordinarily  treat  vegetation  in 
these  areas  unless,  as  in  the  case  of  noxious 
weeds,  it  is  spreading  within  the  wilderness 
area  or  to  adjacent  lands  (BLM  1987e). 


1-24 


BLM  Draft  Vegetation  Treatment  EIS 


If  vegetation  control  is  found  to  be  necessary 
in  Wilderness  Study  Areas  (WSA)  and  no 
effective  alternative  exists,  BLM's  policy  is  to 
limit  its  control  program  to  small  areas,  limit 
the  treatment  method  to  manual  or  prescribed 
fire,  and  limit  the  area  treated.    Some  actions 
can  occur  in  WSAs  that  would  not  be  allowed 
in  wilderness  areas,  but  BLM  manages  WSAs 
to  avoid  impairing  their  suitability  for 
preservation  as  wilderness  or  affect  their 
wilderness  values  (BLM  1983,  1988d). 

Cultural  Resources 

The  effects  of  BLM  actions  on  cultural 
properties  more  than  50  years  old  are 
assessed  and  mitigated  through  consultation 
among  BLM,  the  Advisory  Council  on  Historic 
Preservation,  and  State  Historic  Preservation 
Officers  through  the  process  defined  in  Section 
106  of  the  National  Historic  Preservation  Act  of 
1966,  as  amended  (16  U.S.C.  470),  and 
implemented  in  36  CFR  800.    These  legal 
mandates  require  BLM  to  consider  the  effects 
of  its  actions  on  cultural  properties  through 
project-specific  inventory  to  identify  significant 
cultural  properties  (eligible  for  inclusion  in  the 
National  Register  of  Historic  Places)  and 
mitigation  of  possible  direct  and  indirect 
impacts  to  them. 

Whenever  evidence  of  historic  or  prehistoric 
occupation  is  identified  during  BLM  activities, 
surveys  are  undertaken  to  determine  possible 
conflicts  in  management  objectives.    In 
addition,  a  complete  cultural  resources 
inventory  is  required  on  all  areas  to  be 
subjected  to  ground-disturbing  activities.    This 
is  conducted  in  the  preplanning  stage  of  a 
treatment,  and  the  results  are  analyzed  in  the 
environmental  assessment  addressing  the 
action  (BLM  1978a).    When  a  cultural  resource 
is  discovered  during  vegetation  treatment 
activities  that  might  adversely  affect  that 
resource,  nearby  operations  are  immediately 
suspended  and  may  resume  only  upon  receipt 
of  written  instructions  from  the  BLM-authorized 
officer. 

Summary  of  Impacts  by 
Alternative 

A  comparison  of  the  impacts  of  the  treatment 
program  alternatives  is  presented  in  Table  1- 
4.    Although  these  impacts  are  described  in 
detail  in  Chapter  3,  the  table  is  provided  to 
assist  decisionmakers  and  reviewers  by 
concisely  summarizing  the  major  impacts. 


Tansy  Ragwort 

Implementation 

Monitoring 

All  projects  would  be  monitored  to  ensure  that 
treatments  are  conducted  in  accordance  with 
BLM  procedures  (BLM  1984c,  1984d).    Manual 
and  mechanical  treatments  would  be  monitored 
at  regular  intervals  to  determine  the  quality 
and  quantity  of  completed  work.    Prescribed 
burns  and  chemical  treatments  would  be 
monitored  in  progress,  and  the  effectiveness  of 
burns  would  be  assessed  in  post-treatment 
evaluation  reports.    BLM  employees  would 
conduct  and  monitor  the  routine  maintenance 
work  of  vegetation  treatment  at  most  recreation 
sites  and  along  roads  and  hiking  trails. 
Impacts  of  vegetation  treatments  on  other 
resources  also  would  be  monitored.    Air  quality 
would  be  monitored  where  appropriate.    Water 
quality  monitoring  would  be  carried  out  in 
accordance  with  Executive  Orders  11514  and 
12088,  Sections  208  and  313  of  the  Clean 
Water  Act,  as  amended  (33  U.S.C.  1251  et 
seq.)  and  BLM  guidance  in  Water  Quality  (BLM 
1978b).    Additional  monitoring  systems  for 
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Table  1-4.    Summary  of  Impacts  by  Alternative 


Resource  Elements 


Alternative  1 
(Proposed  Action) 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Alternative  3 
(No  Use  of 
Herbicides) 


Alternative  4 

(No  Prescribed 

Burning) 


Vegetation 


0"i 


Climate  and  Air 
Quality 


Geology  and 
Topography 

Soils 


Aquatic  Resources 


Overall  effect  would  be 
an  improved  diversity  of 
vegetation  species. 
Rangelands  would  have 
a  high  reduction  in 
shrub-dominated 
communities  and  move 
toward  a  greater  mix  of 
grasses  and  shrubs  that 
will  benefit  wildlife  and 
livestock.   Greatest 
control  of  noxious  and 
poisonous  target 
species  of  any 
alternative.    Greatest 
number  of  options  for 
treatment  method  allow 
greatest  management 
flexibility. 


Moderate,  short-term 
increases  in  smoke, 
exhaust,  and  drift 
expected;  however, 
EPA  standards  would 
not  be  violated. 
Temporary,  localized 
noise  from  aircraft  and 
equipment. 

No  impacts  to  geology 
and  topography. 

Short-term  decreases  in 
soil  productivity  and 
increases  in  erosion; 
long-term  stabilization. 


Short-term  erosion  and 
sedimentation  from 
mechanical  and 
prescribed  burning 
treatment.    Unlikely  that 
any  significant  amount 
of  herbicides  will  be 
introduced  into  streams 
or  ground  water. 


Less  acreage  treated 

chemically  than 
Alternative  1 ;  therefore, 
less  improvement  on 
species  diversity. 
Target  areas  for 
treatment  of  shrub  and 
brush  species  that  do 
not  carry  fire  well  would 
not  be  treated.   Noxious 
weeds  would  still  be 
controlled.    Less  overall 
management 
effectiveness  of 
treatment  of  vegetation 
would  occur  than  under 
Alternative  1. 


Suspension  of  aerial 
operations  reduces  risk 
of  herbicide  drift; 
increase  in  visible 
smoke  and  particulates 
with  increase  in 
prescribed  burning. 
EPA  standards  would 
not  be  violated. 

No  impacts.  Sames  as 
Alternative  1. 

More  erosion  likely  than 
under  Alternatives  1 ,  4, 
and  5. 


About  the  same  as 
Alternative  1;  more 
noticeable  short-term 
impacts  to  perennial 
and  ephemeral  streams 
due  to  the  greater 
amount  of  mechanical 
treatment.    However, 
this  alternative  would 
reduce  the  possibility  of 
herbicides  drifting  onto 
surface  water. 


Some  vegetation 
communities  will  not  be 
treated  at  all;  noxious 
weeds  would  not  be 
treated  to  any 
measurable  degree. 
May  pose  safety 
hazards  to  oil  and  gas 
facility  sites,  recreation 
sites,  and  rights-of-way 
because  of  the  manual 
treatment's 

ineffectiveness  covering 
the  acreage  involved. 
Highest  use  of 
prescribed  fire. 
Riparian  areas  where 
saltcedar  is  targeted  for 
treatment  may  not  be 
treated  effectively. 
Target  and  nontarget 
species  would  not  be 
affected  as  much 
because  of  lack  of 
chemical  treatment. 

Elimination  of  drift  from 
chemical  treatment. 
Impacts  of  visible 
smoke  and  particulates 
from  prescribed  burning 
greater  than 
Alternatives  1  and  2. 
EPA  standards  would 
not  be  violated. 

No  impacts.    Same  as 
Alternative  1. 

More  erosion  likely  than 
under  Alternatives  1 ,  2, 
and  4. 


Control  of  target 
species  would  have 
highest  short-term 
erosion  impacts  to 
water  resources  due  to 
the  greater  amount  of 
mechanical  treatments. 
Totally  eliminates  the 
potential  risk  of  surface 
and  ground  water 
contamination. 


The  highest  level  of 
chemical  use  among 
alternatives.    Higher 
probability  of 
uncontrolled  wildfires 
severely  impacting 
some  vegetation 
communities.    Limits 
ability  to  improve 
species  diversity,  which 
greatly  affects  other 
resource  values,  such 
as  wildlife. 


Elimination  of 
prescribed  burning 
increases  chemical 
treatment  and 
subsequent  herbicide 
drift.    Smoke  from 
wildfires  could  increase. 


No  impacts.    Same  as 
Alternative  1 . 

Slightly  more  erosion 
likely  from  mechanical 
treatments  than  under 
Alternative  1 .    Fewer 
overall  impacts  due  to 
no  burning. 

About  the  same  as 
Alternative  1 ;  more 
noticeable  impacts  to 
water  resources  due  to 
the  greater  amount  of 
mechanical  treatments. 
More  impact  from 
herbicide  drift  than  any 
alternative. 


Alternative  5 

(Continued 

Present  Management) 


Less  control  of  target 
species  than  Alternative 
1,  resulting  in  less 
desirable  species 
diversity.    Less  acreage 
treated  chemically  than 
any  other  alternative 
except  Alternative  3; 
therefore,  less  effective 
control  of  noxious 
weeds  and  poisonous 
plants  than 
Alternative  1. 


Slightly  less  impact  than 
Alternative  1 .    EPA 
standards  would  not  be 
violated. 


No  impacts.    Same  as 
Alternative  1. 

Less  impacts  on  short- 
term  soil-productivity 
losses  and  increased 
soil  erosion  than 
Alternative  1. 


Overall  impacts  due  to 
all  treatments  would  be 
less  than  Alternative  1, 
because  total  acreage 
treated  is  likely  to  be 
less. 
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Table  1-4.    Summary  of  Impacts  by  Alternative  (continued) 


Resource  Elements 


Fish  and  Wildlife 


Livestock 


Wild  Horses  and 
Burros 


Alternative  1 
(Proposed  Action) 


No  significant  impact  on 
fish.   Adverse  impacts 
to  wildlife  would  be 
temporary  and 
localized.    Short-  and 
long-term  plant  diversity 
in  animal  habitat  would 
improve,  benefiting 
many  species. 


Cultural  Resources 

Low  probability  of  site 

damage  to 

undiscovered  sites 

because  fewer  acres 

are  treated  than  with 

manual  or  mechanical 

■ 

methods.    Possibility  of 

\} 

chemical  contamination 

of  sites. 

Recreation  and  Visual 

Short-term  impact  to 

Resources 

quality  of  scenic  values 

Recreation  areas 
infested  with  noxious 
weeds  and  poisonous 
plants  would  benefit 
from  decreased  visitor 
exposure  to  adverse 
effects  from  these 
species. 


Livestock  will  benefit 
from  positive  impacts, 
particularly  increases  in 
available  forage. 
Livestock  not  likely  to 
be  adversely  affected. 

Wild  horses  and  burros 
may  benefit  from 
improved  vegetation 
diversity  and  reduction 
in  unpalatable  species. 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


About  the  same  impacts 
as  Alternative  1.    Less 
risk  to  fish  from 
herbicide  drift.    Less 
effective  control  of 
noxious  weeds  and 
undesirable  plants, 
creating  increased 
competition  with  more 
desirable  native  forage 
plants. 


Slightly  higher 
probability  of  damage  to 
undiscovered  sites  than 
Alternatives  1,  4,  and  5. 


About  the  same  impacts 
as  under  Alternative  1 . 
Slightly  increased  risk 
of  recreational  exposure 
to  noxious  weeds  and 
poisonous  plants  than 
under  Alternatives  1 
and  4. 


About  the  same  as 
Alternative  1. 


About  the  same  as 
Alternative  1. 


Alternative  3 
(No  Use  of 
Herbicides) 


Nearly  80,000  acres 
treated  with  herbicides 
are  foregone.   Other 
treatment  methods  may 
be  less  effective  in 
controlling  target 
species,  reducing 
desirable  forage  and 
habitat  for  animals, 
which  reduces  wildlife 
diversity.   Toxic  plants 
could  harm  animals 
where  nonchemical 
methods  fail  to  control 
the  spread  of  these 
plants. 

Higher  probability  of 
damage  to 

undiscovered  sites  than 
Alternatives  1,  2,  and  4. 


Visual  impact  is  about 
the  same  as  under 
Alternative  1.   More 
untreated  acres  than 
under  Alternatives  1 ,  2, 
and  4.    Spread  of 
noxious  weeds  and 
poisonous  plants  would 
increase  exposure  of 
recreational  ists  to 
detrimental  effects  if 
nonchemical  measures 
fail  to  control  these 
species. 

Some  noxious  weeds 
and  toxic  plants  would 
not  be  controlled, 
thereby  reducing  the 
quality  of  livestock 
forage. 

Some  noxious  weeds 
and  toxic  plants  would 
not  be  controlled  and 
could  reduce  overall 
quality  of  forage. 


Alternative  4 

(No  Prescribed 

Burning) 


In  some  areas, 
prescribed  burning  is 
the  most  efficient  and 
cost-effective  method. 
Elimination  of  this 
treatment  will  result  in  a 
significant  decrease  in 
wildlife-habitat 
improvement.    Excess 
plant  and  timber  residue 
resulting  from  other 
treatment  methods 
would  not  be  effectively 
removed. 


Slightly  higher 
probability  of  damage  to 
undiscovered  sites  than 
Alternative  1. 


About  the  same  as 
under  Alternative  1 . 
Increases  use  of  other 
treatment  methods  that 
can  result  in  negative 
effects  to  these 
resources  on  some 
sites. 


Significant  reduction  in 
forage  on  sites  where 
burning  is  the  most 
desirable  treatment 
method. 


Possible  significant 
reduction  in  available 
forage. 


Alternative  5 

(Continued 

Present  Management) 


Less  overall  impacts 
than  Alternative  1,  but 
limits  ability  to  improve 
wildlife  habitat. 


Less  impacts  than 
Alternative  1. 


Slightly  less  impacts 
than  under  Alternative 
1 ,  but  less  control  of 
poisonous  plants  at 
recreation  sites. 
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Same  as  Alternative  1, 
but  lower  forage 
production. 


Same  as  Alternative  1 , 
but  lower  forage 
production. 


Table  1-4.    Summary  of  Impacts  by  Alternative  (continued) 


Resource  Elements 


Special  Status 
Species 


Alternative  1 
(Proposed  Action) 


Site-specific  analysis 
and  consultation  will 
ensure  that  no  special 
status  species  are 
affected. 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Same  as  Alternative  1. 


Alternative  3 
(No  Use  of 
Herbicides) 


Alternative  4 

(No  Prescribed 

Burning) 


Same  as  Alternative  1. 


Same  as  Alternative  1. 


Alternative  5 

(Continued 

Present  Management) 


Same  as  Alternative  1 . 


Wilderness  and 
Special  Areas 


Human  Health  and 
Safety 


ro 
OB 


Social  and  Economic 


Undesirable  vegetation 
in  wilderness  areas  and 
WSAs  may  be 
controlled,  improving 
competition  among 
native  plants  in  the 
natural  ecosystem. 

Public  could  be  affected 
by  amitrole.   Workers 
may  be  affected  by  a 
number  of  herbicides. 
Minor  risk  to  workers 
from  manual  and 
mechanical  methods 
and  prescribed  burning. 
Smoke  may  affect 
sensitive  members  of 
the  public.   However, 
human  health  would 
benefit  from  treatment 
of  noxious  weeds  and 
poisonous  plants  that 
adversely  affect 
humans. 

Lower  per-acre 
treatment  cost  than 
Alternatives  2,  3,  or  4. 
Any  increase  in 
employment  would  be 
insignificant;  the  number 
of  new  jobs  would  be 
greater  than  Alternative 
4  but  less  than 
Alternatives  2  or  3. 


About  the  same  impacts 
as  under  Alternative  1 . 


Hazards  of  manual, 
mechanical,  and 
prescribed  burning 
treatment  methods 
would  increase 
compared  to  Alternative 
1.    Less  likelihood  of 
adverse  herbicide- 
related  impacts.    More 
untreated  acreage  than 
under  Alternative  1 
increases  possibility  of 
adverse  effects  of 
noxious  weeds  and 
poisonous  plants. 


Higher  per-acre 
treatment  cost  than 
Alternatives  1,  3,  and  5. 
Any  increase  in 
employment  would  be 
insignificant;  however, 
the  number  of  new  jobs 
would  be  greatest  under 
this  alternative  and 
Alternative  3. 


Impacts  would  be  the 
same  as  under 
Alternative  1  except 
when  nonchemical 
measures  do  not 
sufficiently  control 
noxious  weeds. 

More  potential  for 
adverse  impacts  from 
manual,  mechanical, 
and  prescribed  burning 
than  under  Alternatives 
1  and  2  because  more 
acres  are  treated  with 
these  methods.    No  risk 
of  hazards  from 
chemical  treatment. 
Less  control  of  weeds 
hazardous  to  human 
health  than  in 
Alternatives  1 ,  2,  and  4. 


Higher  per-acre 
treatment  cost  than 
Alternatives  1  and  5. 
Any  increase  in 
employment  would  be 
insignficant;  however, 
the  number  of  new  jobs 
would  be  greatest  under 
this  alternative  and 
Alternative  2.    More 
socially  desirable  to 
some  populations. 


Eliminates  closest 
natural  treatment 
method  where  others 
are  prohibited. 


Risk  of  adverse  effects 
of  manual  or  chemical 
treatment  greater  than 
under  Alternatives  1 ,  2, 
and  3.    Slightly  greater 
potential  for  impacts 
from  mechanical 
treatment  than 
Alternative  1. 


Higher  per-acre 
treatment  cost  than  all 
other  alternatives.   Any 
increase  in  employment 
would  be  insignificant; 
fewer  new  jobs  would 
be  expected  under  this 
alternative  than  under 
Alternatives  1 ,  2,  and  3. 
Eliminates  a  more 
favorable  treatment  tool 
to  some. 


Slightly  less  impacts 
than  under 
Alternative  1. 


Less  impacts  than 
under  Alternative  1 . 


Lowest  per-acre 
treatment  cost.    No  new 
employment. 
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other  resources,  such  as  rangeland, 
watershed,  wildlife,  and  vegetation,  as 
identified  and  outlined  in  the  final  decisions 
and  site-specific  environmental  assessments, 
will  be  developed  and  implemented. 
Effectiveness  of  mitigating  measures  identified 
in  project-specific  environmental  documents  will 
be  monitored  through  periodic  inspections. 

Requirements  for  Further 
Environmental  Analysis 

This  draft  EIS  is  a  programmatic  statement 
describing  the  impacts  of  treating  vegetation 
on  BLM-administered  lands  in  13  Western 
States.    Site-specific  environmental  analyses 
(environmental  assessments)  and 
documentation  (including  application  of 
categorical  exclusions  where  appropriate)  on 
proposed  vegetation  control  plans  may  be 
prepared  on  an  individual  project  level  at  the 
district  or  resource  area  level  in  accordance 
with  vegetation  mangement  objectives 
established  in  the  land-use  planning  process. 
During  site-specific  analysis  and 
documentation,  public  involvement  will  occur  in 
accordance  with  the  CEQ  Regulations  for 
implementing  NEPA. 

Interdisciplinary  impact  analyses  will  be  based 
on  this  and  other  applicable  EISs,  including 
those  for  land-use  plans,  timber  management 
programs,  and  grazing  management  programs. 
If  later  analysis  finds  a  potential  for  significant 
impacts  not  already  described  in  an  existing 
EIS,  a  supplement  or  another  EIS  may  be 
required. 

Interrelationships 

BLM  coordinates  its  vegetation  treatment 
activities  with  actions  of  other  Federal  and 
State  agencies  responsible  for  resource 
management  and  with  adjacent  landowners 
and  managers.    This  section  briefly  describes 
major  interrelationships  that  would  be  involved 
in  a  vegetation  treatment  program. 

Other  Federal  Entities 

BLM  coordinates  specific  projects  and 
programs  with  other  land  management 
agencies,  such  as  the  U.S.  Fish  and  Wildlife 
Service,  the  National  Park  Service,  U.S.  Park 
Service,  and  Soil  Conservation  Service  when 
proposed  actions  may  affect  areas  adjacent  to 
resources  managed  by  these  agencies. 


EPA 

The  Federal  Insecticide,  Fungicide,  and 
Rodenticide  Act  (FIFRA),  as  amended  (7 
U.S.C.  136  et  seq.),  establishes  procedures  for 
the  registration,  classification,  and  regulation  of 
all  pesticides.    EPA  is  responsible  for 
implementing  FIFRA;  primary  enforcement 
responsibilities  for  use-related  violations  are 
assigned  to  States  with  approved  programs. 

Before  any  pesticide  may  be  sold  legally,  it 
must  be  registered  by  EPA.    EPA  may  classify 
a  pesticide  for  unrestricted  use  if  it  determines 
that  the  pesticide  is  not  likely  to  cause 
unreasonable  adverse  effects  on  applicators  or 
the  environment.    EPA's  determinations  are 
based  on  research  data  supplied  by  the 
applicant  for  registration.    States  may  classify 
pesticides  for  restricted  use  (which  means  they 
may  be  applied  only  by  or  under  the  direct 
supervision  of  a  certified  applicator  or  in 
accordance  with  other  restrictions),  even 
though  EPA  may  not  have  done  so.    All  the 
herbicides  considered  in  this  risk  assessment 
are  registered  with  EPA,  and  their  label  rates, 
uses,  and  handling  instructions  must  be 
complied  with  according  to  Federal  law. 

BLM  actions  also  will  comply  with  other 
environmental  legislation,  such  as  the  Clean 
Air  Act,  as  amended  (42  U.S.C.  1857  et  seq.), 
the  Clean  Water  Act,  and  the  Safe  Drinking 
Water  Act  (42  U.S.C.  300(f)  et  seq.).    The 
Clean  Air  Act  sets  national  primary  and 
secondary  ambient  air  quality  standards, 
requires  that  specific  emission  increases  be 
evaluated  to  prevent  a  significant  deterioration 
in  air  quality,  and  provides  EPA  with  authority 
to  set  national  standards  for  performance  of 
new  stationary  sources  of  air  pollutants  and 
standards  for  emissions  of  hazardous  air 
pollutants.    The  Clean  Water  Act  requires  all 
branches  of  the  Federal  Government  involved 
in  an  activity  that  may  result  in  a  point  source 
discharge  or  runoff  of  pollutants  to  water  to 
comply  with  applicable  Federal,  State, 
interstate,  and  local  requirements  concerning 
the  control  and  abatement  of  water  pollution. 
The  Safe  Drinking  Water  Act  allows  EPA  to 
designate  any  aquifer  that  serves  as  the 
principal  source  of  drinking  water  for  an  area 
as  a  "sole  source"  aquifer.    Federal  agencies 
are  prevented  from  granting  assistance  to  any 
project  that  may  contaminate  such  an  aquifer 
and  thus  create  a  significant  health  hazard. 

U.S.  Fish  and  Wildlife  Service 

Federal  policies  and  procedures  for  protecting 
endangered  and  threatened  species  of  fish, 
wildlife,  and  plants  were  established  by  the 
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Endangered  Species  Act  of  1973,  the 
Migratory  Bird  Treaty  Act  (16  U.S.C.  703-711), 
as  amended,  and  the  Fish  and  Wildlife 
Conservation  Act  of  1980  (16  U.S.C.  2901  et 
seq.).    BLM  vegetation  treatment  activities 
would  be  conducted  in  accordance  within  the 
guidelines  established  in  these  acts. 

Section  7  of  the  Endangered  Species  Act 
requires  Federal  agencies  to  consult  with  the 
U.S.  Fish  and  Wildlife  Service  or  the  National 
Marine  Fisheries  Service  to  ensure  that  any 
action  that  they  authorize,  fund,  or  carry  out  is 
not  likely  to  jeopardize  the  continued  survival 
of  a  listed  species  or  result  in  the  adverse 
modification  or  destruction  of  its  critical  habitat 
(16  U.S.C.  1536  (a)(2)).    In  addition,  the  act 
requires  that  if  species  proposed  for  listing  are 
likely  to  be  jeopardized,  a  conference  must  be 
held  with  the  U.S.  Fish  and  Wildlife  Service. 
This  consultation  may  result  in  modification  or 
abandonment  of  an  action. 

Consultations  with  the  U.S.  Fish  and  Wildlife 
Service  and  State  agencies  are  encouraged  by 
the  Migratory  Bird  Treaty  Act,  if  project 
activities  could  directly  or  indirectly  harm 
migratory  birds.    If  the  U.S.  Fish  and  Wildlife 
Service  determines  that  migratory  birds  could 
be  harmed,  a  site-specific  assessment  and 
mitigation  measures  would  be  developed  to 
prevent  harm  to  these  species. 

The  Fish  and  Wildlife  Conservation  Act 
encourages  Federal  agencies  to  conserve  and 
promote  conservation  of  nongame  fish  and 
wildlife  and  their  habitats  to  the  maximum 
extent  possible  within  each  agency's  statutory 
responsibilities. 

National  Park  Service 

The  National  Park  Service  administers  national 
parks,  monuments,  and  recreation  areas  to 
conserve  the  scenery,  natural  objects,  and 
wildlife  (16  U.S.C.  1).    The  National  Park 
Service  also  administers  the  Nationwide  Rivers 
Inventory  as  provided  for  in  the  Wild  and 
Scenic  Rivers  Act  of  1968  (16  U.S.C.  1271  et 
seq.).    BLM  will  consult  with  the  National  Park 
Service  if  vegetation  treatment  actions  are 
proposed  on  BLM  lands  adjoining  land  or 
rivers  administered  by  the  National  Park 
Service. 

Native  American  Lands 

The  American  Indian  Religious  Freedom  Act 
(42  U.S.C.  1996)  provides  for  the  protection 
and  preservation  of  the  rights  of  the  American 
Indians  to  express  and  exercise  tribal  religious 
beliefs.    Sites  identified  or  suspected  to  be 


sacred  to  one  or  more  tribes  could  be  present 
on  or  adjacent  to  proposed  treatment  sites. 
Tribal  governments  will  be  consulted  if 
vegetation  treatments  are  required  along 
common  boundaries  between  BLM  land  and 
Indian  trust  lands  to  determine  whether  the 
area  is  of  religious  significance. 

State  and  Local  Governments 

BLM's  vegetation  treatments  would  be 
conducted  in  accordance  with  applicable  State 
and  local  government  regulations,  including  the 
Sikes  Act  (16  U.S.C.  670  et  seq.),  as 
amended,  and  the  Federal  Land  Policy  and 
Management  Act  (FLPMA). 

The  Sikes  Act  authorizes  USDI,  in  cooperation 
with  the  State  agencies  responsible  for  the 
administration  of  fish  and  game  laws,  to  plan, 
develop,  maintain,  and  coordinate  programs  for 
the  conservation  and  rehabilitation  of  wildlife, 
fish,  and  game  on  public  lands  within  its 
jurisdiction.    The  plans  must  be  consistent  with 
any  overall  land-use  and  management  plans 
for  the  lands  involved  and  could  include 
specific  habitat  improvement  projects  and 
related  activities  and  adequate  protection  for 
species  of  fish,  wildlife,  and  plants  considered 
endangered  or  threatened. 

The  FLPMA  (Section  202  (c)(9))  requires  BLM 
to  develop  resource  management  programs 
consistent  with  those  of  State  and  local 
governments  to  the  extent  that  such  BLM 
programs  also  are  consistent  with  Federal  laws 
and  regulations.    The  act  also  requires  BLM  to 
provide  for  compliance  with  applicable  pollution 
control  laws,  including  State  and  Federal  air 
and  water  pollution  standards  or 
implementation  plans. 

State  and  county  weed  control  laws  place 
responsibility  for  noxious  weed  control  on 
individual  landowners,  including  the  Federal 
Government.    Permittees  and  grantees 
operating  within  rights-of-way  on  BLM- 
administered  land  are  required  to  comply  with 
USDI  herbicide-use  regulations. 

BLM  also  must  coordinate  with  appropriate 
State  agencies  in  management  of  State-listed 
plant  and  animal  species  when  a  State  has 
formally  made  such  designations. 

Private  Landowners 

Private  landowners  are  highly  interested  in 
BLM  operations  near  their  land,  and  BLM 
strives  to  keep  these  landowners  informed 
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about  its  vegetation  treatment  operations 
through  coordination,  cooperation,  and 
consultation.    Before  preparing  environmental 
documents  at  the  State,  district,  or  resource 
area  level,  BLM  invites  interested  landowners 
to  comment  on  proposed  programs. 

Limitations  of  This  Draft 
EIS 

This  EIS  is  a  programmatic  document  that 
addresses  environmental  impacts  at  a  fairly 
general  level  because  of  the  broad  land  area 
over  which  those  impacts  might  occur. 
Impacts  at  particular  vegetation  treatment  sites 
will  be  assessed  in  environmental  assessments 
tiered  to  this  document,  but  those  impacts 
should  be  no  more  severe  than  the  most 
severe  impacts  discussed  in  this  document. 

The  analyses  of  impact  in  this  study  are  based 
on  the  most  recent  information  available, 
particularly  in  the  areas  of  mechanical 
treatments,  prescribed  burning,  and  herbicide 
effects  on  the  vegetation,  soils,  and  wildlife  of 
major  rangeland  plant  communities.    The 


descriptions  of  mechanical,  prescribed  fire,  and 
herbicide  treatment  impacts  on  soils, 
vegetation,  and  wildlife  were  prepared  after  a 
comprehensive  review  of  the  literature. 
Chapter  3,  Environmental  Consequences, 
presents  considerable  detail  in  these  areas, 
but  the  level  of  detail  was  considered 
appropriate  because  the  program  is  so  broad 
in  scope  and  the  document  needs  to  serve  the 
requirements  of  the  field  people  preparing  the 
Environmental  Assessments. 

The  human  health  and  nontarget  species 
herbicide  risk  assessment  was  based  on  the 
most  recent  available  information  concerning 
herbicide  toxicity  and  environmental  fate 
properties.    The  analysis  was  designed  to 
consider  a  wide  range  of  possible  exposures 
and  the  resultant  effects  those  exposures 
might  cause,  so  it  includes  typical  and  worst 
case  scenarios  that  involve  routine  applications 
and  accidents.    The  doses  that  members  of 
the  public  actually  receive  are  not  likely  to  be 
as  high  as  most  of  the  doses  estimated  in  this 
analysis;  in  fact,  in  most  herbicide  applications 
on  these  remote  sites,  no  member  of  the 
public  is  likely  to  be  exposed  at  all. 
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General  Description 

Part  of  the  land  administered  by  the  Bureau  of 
Land  Management  (BLM)  in  the  13  EIS  States 
would  be  affected  by  the  proposed  vegetation 
treatment  program  (Figure  2-1).    The  more 
extensive  areas  include  large,  contiguous 
sections  of  the  grasslands  and  savannas  of  the 
Great  Plains,  and  the  desert  grasslands  and 
shrublands  of  the  Great  Basin  and 
Southwestern  United  States.    BLM- 
administered  lands  constitute  approximately  20 
percent  of  the  total  area  of  the  13  States 
covered  by  this  EIS,  or  about  158  million  acres 
(Table  2-1).    Of  each  State's  total  land  area, 
the  greatest  proportion  of  BLM-administered 
lands  are  in  Nevada,  Utah,  and  Wyoming,  with 
69,  42,  and  30  percent,  respectively.    North 
Dakota  and  Oklahoma  have  the  lowest 
proportion,  with  0.2  and  0.007  percent  of  their 
total  land  area  under  BLM  jurisdiction  (BLM 
1988). 

The  natural  environments  and  cultural 
characteristics  of  BLM-administered  land  and 
adjacent  lands  vary  widely  across  the  13 
States.    Physical  characteristics,  such  as 
climate  and  ground-water  supplies,  and 
biological  parameters,  such  as  plant 
productivity  and  the  presence  of  special  status 
species,  differ  markedly.    Because  of  these 
differences,  the  impacts  of  each  alternative 
BLM  vegetation  treatment  program  are  likely  to 
differ  from  one  area  to  another.    The  BLM 
lands  have  been  divided  into  eight  regions  for 
analysis  (Figure  2-2),  based  primarily  on  the 
dominant  plant  species  according  to  the 
classification  system  of  Garrison  et  al.  1977. 
The  dominant  plant  species  were  considered 
the  most  appropriate  basis  for  partitioning  the 
BLM  lands  because  they  are  characteristic  of 
broad  areas  of  the  West;  reflect  the  soils, 
climate,  and  past  land-use  practices;  and 
would  most  immediately  reflect  the  results  of 
vegetation  treatment.    The  analysis  regions 
include  (1)  sagebrush,  (2)  desert  shrub,  (3) 
southwestern  shrubsteppe,  (4)  chaparral- 
mountain  shrub,  (5)  pinyon-juniper,  (6)  plains 
grassland,  (7)  mountain/plateau  grassland,  and 
(8)  coniferous/deciduous  forest.    Riparian 
areas  are  located  within  these  regions  and  will 
be  addressed  where  appropriate. 

The  sagebrush  analysis  region  occupies  the 
largest  contiguous  area  of  public  lands  and 
constitutes  31  percent  of  the  EIS  program 


area.    The  desert  shrub  and  plains  grassland 
areas  also  are  relatively  contiguous  regions 
and  compose  19  and  10  percent  of  the  BLM 
program  area,  respectively.    The  southwestern 
shrubsteppe  and  mountain/plateau  grassland 
areas  are  discontinuous  regions  and  account 
for  only  8  and  6  percent  of  the  BLM  program 
area,  respectively.    Pinyon-juniper, 
coniferous/deciduous,  and  chaparral-mountain 
shrub  forests  are  confined  to  areas  of  higher 
elevation  and  constitute  17,  5,  and  4  percent 
of  the  program  lands. 

This  chapter  describes  the  potentially  affected 
environment  of  the  13  Western  States  in  the 
EIS  program  area  for  the  following  resource 
elements:    (1)  vegetation,  (2)  climate  and  air 
quality,  (3)  geology  and  topography,  (4)  soils, 
(5)  aquatic  resources,  (6)  fish  and  wildlife,  (7) 
cultural  resources,  (8)  recreation  and  visual 
resources,  (9)  livestock,  (10)  wild  horses  and 
burros,  (11)  special  status  species  (12) 
wilderness  and  special  areas,  (13)  human 
health  and  safety,  and  (14)  social  and 
economic  resources. 

Where  applicable,  resources  will  be  addressed 
by  the  eight  analysis  regions;  some  resources 
are  more  effectively  discussed  on  a  regional 
basis.    The  description  of  potentially  affected 
environmental  elements  will  emphasize 
rangeland  resources  because  85  percent  of  the 
area  projected  for  vegetation  treatment  under 
the  proposed  action  is  characterized  by 
rangeland  vegetation. 

Analysis  Region 
Descriptions 

Vegetation 

Vegetation  communities  on  BLM-administered 
lands  in  the  EIS  area  reflect  the  climatic, 
geological,  and  topographic  diversity  of  the 
Western  States.    The  distribution  and 
boundaries  of  these  communities  are  often 
affected  by  local  characteristics,  such  as 
elevation,  longitude,  slope,  exposure, 
temperature  inversions,  cold  air  drainages,  and 
soils.    Their  composition  has  been  further 
modified  by  the  effects  of  long-term  human 
activities. 
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Figure  2-1.    Bureau  of  Land  Management  lands  of  the  Western  United  States. 
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Table  2-1.    Acreage  of  BLM-Adminlstered  Lands  and  Percentage  of  State,  1987 


State 


Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New  Mexico 
North  Dakota 
Oklahoma 
Oregon" 
South  Dakota 
Utah 

Washington 
Wyoming 
Total 


Percentage  of 
Land 

Total  Acreage 
of  BLM  Land 

Total  Acreage 
of  State 

Managed  by 
BLM 

12,285,326 

72,688,000 

16.9 

8,288,840 

66,485,760 

12.5 

11,953,795 

52,933,120 

22.6 

8,920,710 

93,271,040 

9.6 

48,714,404 

70,264,320 

69.3 

12,855,255 

77,766,400 

16.5 

67,331 

44,452,480 

0.2 

3,026 

44,087,680 

0.01 

13,539,906 

61,598,720 

22.0 

279,473 

48,881,920 

0.6 

22,129,277 

52,696,960 

42.0 

311,292 

42,693,760 

0.7 

18,412,451 

62,343,040 

29.5 

157,761,086 

790,163,200 

20.0 

"Excludes  2,148,877  acres  of  BLM-administered  land  in  western  Oregon  outside  the  study  area. 
Source:    U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  1988. 


The  most  diverse  vegetation  communities,  and 
the  most  complex  to  summarize,  are  the 
riparian  communities.    Riparian  communities 
are  not  controlled  by  the  surrounding 
vegetation  community  in  the  analysis  region, 
but  by  available  water,  soil,  stream  channel 
substrate  and  morphology,  elevation  and 
latitude,  climate,  and  land-use  history  (Brinson 
et  al.  1981).    Riparian  communities  are  the 
most  severely  altered  ecosystems  in  the  United 
States  (Brinson  et  al.  1981),  resulting  in 
diverse  situations  and  intergrades  between 
riparian  and  upland  communities. 
Consequently,  riparian  communities  are  less 
likely  to  fit  standard  community  descriptions 
than  their  adjacent  uplands.    Although  riparian 
is  not  an  analysis  region,  it  is  discussed 
separately  here  because  it  is  not  controlled  by 
the  same  environmental  factors  as  the  analysis 
regions  within  which  it  occurs,  nor  is  it  directly 
related  to  the  vegetation  of  the  uplands  of  the 
analysis  region. 


Sagebrush 

The  sagebrush  analysis  region  occupies 
extensive  areas  in  the  Upper  and  Lower  Basin 
and  Range  Provinces,  the  Colorado  Plateau, 
the  Columbia  Plateau,  and  the  Wyoming  Basin. 
It  is  also  scattered  throughout  the  northern, 
central,  and  southern  Rocky  Mountains  (Figure 
2-2  and  Figure  2-3).    It  is  one  of  the  most 
extensive  vegetation  types  on  BLM  lands  in 
the  EIS  area. 

Natural  habitat  differences  within  the  region 
are  great,  ranging  from  near  desert  to 
subalpine  climates  and  including  a  wide  variety 
of  physiographic  and  soil  types  (Tisdale  and 
Hironaka  1981).    Most  of  the  sagebrush  zone 
is  found  at  elevations  from  2,000  to  7,000  feet 
(Wright  et  al.  1979).    Sagebrush  communities 
may  also  occur  up  to  10,000  feet  in  the 
mountain  ranges  of  the  EIS  area  (Cronquist  et 
al.  1972).     Where  sagebrush  dominates  below 
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Figure  2-2.    Vegetation  analysis  regions  of  the  United  States. 
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16  Ozark  Plateau 


Source:    A.W.  Kuchler,  Potential  Natural  Vegetation  of  the  Conterminous 
United  States,  Second  Edition  (American  Geographical  Society,  1975)  with 
BLM  Physiographic  Regions  by  Kenneth  Brown  and  Richard  Kerr   1979. 


Figure  2-3.    Physiography  of  the  United  States. 
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7,000  feet,  annual  precipitation  varies  between 
8  and  20  inches  (Wright  et  al.  1979). 

Environmental  diversity  has  resulted  in  a 
comparable  variety  of  species,  subspecies,  and 
varieties  of  sagebrush  adapted  to  specific 
habitats  (Tisdale  and  Hironaka  1981).    Basin 
big  sagebrush  and  Wyoming  big  sagebrush 
usually  dominate  between  2,000  and  7,000 
feet.    Basin  big  sagebrush  occupies  deep, 
well-drained  alluvial  soils  where  annual 
precipitation  averages  10  to  16  inches,  and 
Wyoming  big  sagebrush  occupies  an  8-  to  12- 
inch  precipitation  zone  on  shallow  soils  (Wright 
et  al.  1979).    Mountain  big  sagebrush  can  be 
found  at  elevations  from  5,000  to  10,000  feet 
where  annual  precipitation  varies  from  14  to  20 
inches  (Wright  et  al.  1979). 

The  aspect  of  the  typical  sagebrush  community 
is  fairly  dense  to  open  vegetation  with 
nonspiny  shrubs  2  to  6  feet  high  and  an 
understory  of  perennial  and  annual  grasses 
and  forbs  (Cronquist  et  al.  1972).    Increasingly 
to  the  south,  however,  sagebrush  may  grow  to 
the  virtual  exclusion  of  grasses  and  does  not 
represent  a  grazing  disciimax  (Brown  et  al. 
1982).    Important  shrubs  in  the  sagebrush 
analysis  region  include  big  sagebrush,  black 
sagebrush,  low  sagebrush,  rabbitbrushes, 
Mormon  tea,  bitterbrush,  snowberry,  and 
horsebrush  (Cronquist  et  al.  1972).    Important 
perennial  grasses  include  bluebunch 
wheatgrass,  Sandberg  bluegrass,  Idaho  fescue, 
western  wheatgrass,  Great  Basin  wildrye, 
junegrass,  Indian  ricegrass,  squirreltaii, 
muttongrass,  needle-and-thread  grass,  and 
Thurber  needlegrass.    Red  brome  and 
cheatgrass  are  introduced  annual  grasses  that 
have  become  abundant.    Common  forbs 
include  wild  onion,  sego  lily,  balsam  root, 
Indian  paintbrush,  larkspur,  rubberweed,  lupine, 
phlox,  locoweed,  mulesear,  and  various  annual 
mustards  (Cronquist  et  al.  1972). 

Disturbances  from  cultivation,  fire,  herbicides, 
excessive  grazing,  and  insects,  combined  with 
natural  variability,  have  changed  the  botanical 
composition  and  productivity  of  native 
sagebrush  communities.    Since  the  beginning 
of  European  settlement,  the  abundance  of 
many  native  species  has  been  reduced, 
sagebrush  has  become  more  abundant,  and 
many  exotic  species,  mostly  annuals,  have 
invaded  the  region  (Tisdale  and  Hironaka 
1981).    Cheatgrass  competition  provides  a 


major  barrier  to  the  seedling  establishment  of 
other  species  and  has  replaced  the  native 
bluebunch  wheatgrass  over  wide  areas 
(Cronquist  et  al.  1972).    However,  the 
sagebrush  region  itself  is  ecologically  stable 
and  its  boundaries  closely  resemble  those  at 
the  time  of  European  settlement  (Tisdale  and 
Hironaka  1981). 

Before  1900,  domestic  stock  had  greatly 
reduced  the  more  palatable  herbaceous 
component  of  the  sagebrush  region,  as  most 
varieties  of  sagebrush  are  not  highly  palatable 
to  domestic  stock,  especially  during  the 
growing  season  (Tisdale  and  Hironaka  1981). 
Affected  areas  were  susceptible  to  invasion  by 
aggressive,  less  palatable  species,  particularly 
introduced  annuals,  such  as  cheatgrass  (Brown 
1982,  Tisdale  and  Hironaka  1981).    Once 
these  species  became  established,  native 
species  reestablished  only  slowly  or  not  at  all, 
even  in  the  absence  of  grazing. 

The  fire  history  of  the  sagebrush  region  has 
not  been  firmly  established,  but  fire  was 
probably  uncommon  on  drier  sites  because  of 
sparse  fuels,  and  more  frequent,  possibly 
every  50  years,  on  more  mesic  sites  with 
greater  herbaceous  production  (Wright  et  al. 
1979).    However,  during  the  past  50  years  the 
incidence  of  wildfire  has  greatly  increased 
where  highly  flammable  cheatgrass  has 
become  a  significant  constituent  of  sagebrush 
stands.    Cheatgrass  is  a  strong  competitor  for 
early  spring  moisture,  and  where  a  cheatgrass 
seed  source  is  present,  may  establish  on  a 
site  to  the  exclusion  of  other  perennial 
vegetation,  thereby  perpetuating  the  cheatgrass 
fire  cycle  (Brown  1982).    Sagebrush  may  be 
slow  to  reoccupy  a  site  after  fire.    The 
likelihood  of  establishment  of  a  cheatgrass 
community  and  the  rate  at  which  sagebrush 
reoccupies  the  site  depend  at  least  partially  on 
the  number  and  vigor  of  the  residual  perennial 
grasses  and  on  postfire  site  management. 

Desert  Shrub 

The  desert  shrub  analysis  region  is  a 
composite  of  generally  the  most  arid  portions 
of  the  Upper  and  Lower  Basin  and  Range 
Provinces,  the  Colorado  Plateau,  the  Wyoming 
Basin,  and  the  Columbia  Plateau  (Figure  2-2 
and  Figure  2-3).    This  analysis  region  includes 
the  hot  and  cold  deserts  of  the  Western  United 
States,  which  are  dominated  by  shrubs  in  open 
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stands,  with  a  large  amount  of  bare  soil  or 
desert  pavement  exposed.    Understory 
vegetation  is  generally  sparse,  except  when 
flushes  of  annuals  are  produced  by  seasonal 
precipitation  in  the  hot  deserts. 

The  vegetation  of  both  the  hot  and  cold  desert 
has  adapted  to  a  low  rainfall  regime  of  2  to  15 
inches  annually  (Benson  et  al.  1981).    Desert 
plants  have  evolved  different  ways  to  survive 
the  harsh  growing  conditions  prevalent  in  this 
region.    Annuals  germinate  while  temperature 
and  moisture  conditions  permit  them  to  grow  to 
maturity  and  produce  seed,  often  within  a 
single  season;  the  seed  remains  in  the  soil 
until  favorable  growing  conditions  occur  once 
again.    Certain  perennials,  called 
phreatophytes,  develop  extensive  root  systems 
that  reach  the  water  table.    Perennial  shrubs 
often  have  deep  root  systems  that  access 
deep  soil  moisture,  as  well  as  shallow  roots 
that  compete  with  herbaceous  vegetation  for 
surface  moisture.    Some  plants,  such  as  cacti 
and  other  succulents,  have  special  tissue  that 
allows  them  to  store  moisture  in  their  stems  or 
leaves.    Other  adaptations  of  desert  plants 
include  various  combinations  of  small  leaf  size; 
thick  waxes,  resins,  or  pubescence  on  leaf 
surfaces;  and  the  ability  to  drop  leaves  and  go 
into  dormancy  in  response  to  drought.    High 
soil  salinity  or  alkalinity  constitute  yet  another 
difficulty  by  presenting  a  physiologically  dry 
environment.    For  example,  areas  in  the 
Columbia  Plateau  and  Wyoming  basin  support 
salt-desert  shrub  communities  because  of  salty 
and  fine  textured  soils  in  a  climatic  regime  that 
would  otherwise  support  grassland  (Blaisdell  et 
al.  1984).    Plants  in  these  areas  have 
developed  physiological  processes  to  remove 
excess  salts  from  their  tissues  and  regulate 
salt  uptake  by  the  roots. 

The  Mojave  and  Sonoran  Deserts  constitute 
the  hot  desert  portion  of  the  analysis  region. 
Located  mostly  in  California,  the  Mojave 
extends  into  southern  Nevada,  northwestern 
Arizona,  and  the  tip  of  southwestern  Utah.    It 
is  transitional  area  between  the  cold  desert 
and  the  Sonoran  Desert  and  shares  many 
species  with  both  (Brown  1982).    Precipitation 
occurs  mostly  in  the  winter.    The  Joshua  tree 
is  the  most  widely  recognized,  but  not  the 
most  widespread,  species  of  the  Mojave. 
Common  shrubs  include  creosotebush, 
bursage,  thombush,  shadscale,  all  scale,  spiny 
hopsage,  and  greasewood.    Pickleweed,  seep 


weed,  alkali  weeds,  glassworts,  and  saltgrass 
are  common  species  associated  with  saline 
basins.    The  Mojave  Desert  is  especially  rich 
in  annual  plants,  which  are  abundant  during 
the  rainy  season  in  winter  and  spring  (Brown 
1982). 

The  Sonoran  Desert  receives  summer  and 
winter  precipitation,  separated  by  spring  and 
fall  drought  (Brown  1982).    It  is  characterized 
by  a  high  percentage  of  trees  and  large 
shrubs,  and  is  particularly  rich  in  succulents 
(Benson  et  al.  1981).    Saguaro  is 
characteristic  of  the  mostly  frost-free  portions 
of  the  Sonoran  Desert.    Other  common  shrubs 
and  succulents  include  creosotebush,  blue  palo 
verde,  bursage,  mesquite,  desert  ironwood, 
allthorn,  ocotillo,  jojoba,  acacia,  and  many 
species  of  Opuntia,  yucca,  and  agave.    Annual 
herbs  are  abundant  after  summer  and  winter 
rains  (Benson  et  al.  1981). 

The  cold  desert  portion  of  the  analysis  region 
occurs  in  the  rainshadow  east  of  the  Sierra 
and  Cascade  ranges  throughout  Nevada, 
western  Utah,  southeastern  Oregon  and 
southwestern  Idaho,  and  to  the  east  in  the 
Wyoming  Basin  and  Colorado  Plateau.    These 
areas  are  dominated  by  low-growing,  much 
branched,  mostly  nonsprouting,  spineless 
shrubs;  and  species  diversity  is 
characteristically  low  (Brown  1982).    Most 
precipitation  comes  in  the  winter  in  the 
western  portion  of  the  region,  with  a  gradual 
shift  toward  a  stronger  summer  influence  to 
the  east,  where  wet  and  dry  seasons  are  less 
distinct  than  in  other  deserts  (Brown  1982). 
Shadscale  is  characteristic  of  these  areas. 
Other  important  shrubs  include  winterfat, 
Mormon  tea,  gardner  saltbush,  mat  saltbush, 
black  sagebrush,  fourwing  saltbush, 
rabbitbrush,  greasewood,  horsebrush,  bud 
sagebrush,  and  snakeweed.    Common  annual 
species  include  exotics  such  as  halogeton, 
Russian  thistle,  and  cheatgrass.    Scattered 
perennial  grasses  include  galleta,  Indian 
ricegrass,  squirreltail,  alkali  sacaton,  and 
Sandberg  bluegrass  (Blaisdell  et  al.  1984). 
Blackbrush  dominates  some  cold  desert  areas 
in  southeastern  Utah,  where  it  forms 
communities  with  scattered  individuals  of 
Mormon  tea,  buckwheats,  shadscale, 
sandsage,  indigobush,  snakeweed,  galleta,  and 
cheatgrass  (Cronquist  et  al.  1972). 
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The  effects  of  historic  use  on  hot  and  cold 
desert  communities  vary.    Changes  in  some 
communities  are  well  documented,  while  in 
others  little  change  has  occurred.    The  causes 
of  observed  change  are  complex  and  not 
always  entirely  understood.    Quantitative  data 
on  the  extent  of  change  in  this  region  is  rare 
(Branson  1985). 

Low  amounts  of  aboveground  biomass  and 
widely  spaced  individuals  make  wildfire  a  rare 
occurrence,  and  fire  has  not  been  documented 
as  an  ecologically  important  factor  in  the 
development  or  maintenance  of  these 
communities  either  before  or  after  settlement. 
However,  grazing  by  domestic  stock  has 
caused  vegetation  changes  in  these 
communities,  particularly  the  cold  desert.    The 
nature  of  the  changes  is  related  to  the  kind  of 
livestock,  season  and  intensity  of  use,  and  site 
potential  (Branson  1985).    Since  these  areas 
have  always  been  dominated  by  shrubs,  the 
observed  changes  include  reduction  of  total 
cover  or  reduction  of  palatable  shrub  or  grass 
species,  such  as  black  sagebrush,  bud 
sagebrush,  winterfat,  and  Indian  ricegrass, 
which  are  replaced  by  shrub  species  not 
grazed  by  livestock  or  by  exotic  annuals,  such 
as  halogeton  and  Russian  thistle  (Branson 
1985).    In  addition  to  livestock  grazing, 
disturbances  such  as  construction  of  energy 
and  transportation  corridors,  military 
operations,  surface  mining,  and  recreation 
have  created  depleted  vegetation  conditions  in 
this  part  of  the  analysis  region  (Blaisdell  et  al. 
1984). 

Hastings  and  Turner  (1965)  concluded  that 
warmer  temperatures  and  less  rainfall  in  the 
past  100  years  must  be  considered  the 
principal  cause  of  vegetation  change  in  much 
of  the  Sonoran  Desert  (Branson  1985). 
However,  depletion  of  saguaro  populations  in 
parts  of  the  Sonoran  Desert  has  been 
attributed  to  suppression  of  reproduction  by 
livestock  grazing  (Branson  1985). 

Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  analysis  region 
occupies  most  of  the  Lower  Basin  and  Range 
Province  in  southeastern  Arizona  eastward 
through  southern  New  Mexico  (Figure  2-2  and 
Figure  2-3).    It  includes  the  semidesert 
grasslands  of  southeastern  Arizona  and 


southern  New  Mexico,  and  the  Chihuahuan 
Desert. 

Elevations  of  the  semidesert  grasslands  range 
from  3,300  to  5,000  feet  (Brown  1985).    More 
than  half  of  the  10  to  20  inches  of  annual 
precipitation  falls  during  the  summer  growing 
season  (Benson  et  al.  1981).    These 
grasslands  are  best  developed  on  deep,  well- 
drained  soils  on  level  sites  on  the  higher 
plains.    Their  aspect  is  a  grassy  landscape 
broken  up  by  large,  well-spaced  shrubs.    In 
the  southwest  they  often  form  an  alternating 
landscape  mosaic  with  Chihuahuan  desertscrub 
(Brown  1985).    Large  acreages  of  this 
grassland  are  now  dominated  by  mesquite, 
tarbush,  acacia,  and  creosotebush  (Brown 
1985).    Black  grama  and  tobosa  are  the  most 
characteristic  grasses  of  the  semidesert 
grasslands.    Other  important  grasses  on  the 
better  sites  include  sideoats  grama,  hairy 
grama,  other  gramas,  bush  muhly,  vine 
mesquite,  Arizona  cottontop,  slim  tridens, 
pappus  grass,  tanglehead,  threeawns,  and 
curly  mesquite  (Brown  1985).    The  introduced 
perennial  Lehmann  lovegrass  now  occupies 
extensive  areas  in  some  western  portions  and 
is  spreading  at  the  expense  of  more  palatable 
native  grasses  (Brown  1985).    Other  shrubs 
and  succulents  characteristic  of  this  grassland 
include  yuccas,  bear  grass,  sotol,  agaves, 
allthorn,  sumac,  hackberry,  Javelina-bush, 
ocotillo,  acacias,  and  mimosas.    Many  species 
of  cacti  occur  throughout  the  drier  sites, 
especially  on  rocky  outcrops. 

The  northernmost  extensions  of  the 
Chihuahuan  Desert  are  also  included  in  this 
analysis  region,  where  it  occupies  rain  shadow 
basins,  outwash  plains,  low  hills,  and  bajadas 
across  southern  New  Mexico.    Elevations 
range  from  about  1,200  to  5,000  feet. 
Precipitation  is  highly  variable  from  year  to 
year,  but  averages  approximately  8  to  12 
inches,  and  falls  mostly  in  the  summer  when 
evapotranspiration  rates  are  high  (Brown 
1982).    Perennial  vegetation  of  this  desert 
consists  largely  of  shrubs.    Creosotebush, 
acacias,  and  tarbush  dominate  the 
intermountain  plains  and  lower  bajadas. 
Mesquite  dominates  sandy,  wind-eroded 
hummocks.    Dense  stands  of  succulents,  such 
as  lechuguilla,  sotol,  yuccas,  beargrass,  and 
candelilla,  occur  on  rocky  mountain  slopes  in 
association  with  scattered  ocotillo  and  many 
species  of  cacti,  including  Opuntia,  Ferocactus, 
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Echinocereus,  Echinocactus,  and  Mammillaria. 
Annuals  are  important  components  only  during 
the  summer  rainy  period.    Principal  understory 
species  include  mariola,  goldeneye,  desert 
zinnias,  and  dogweeds. 

The  expansion  of  Chihuahuan  Desert  into 
former  grassland  is  well  documented  and 
continues  to  be  observed  today  (Brown  1982), 
but  the  mechanisms  by  which  the 
encroachment  has  occurred  are  not  well 
understood  (Wright  1980).    The  desert 
grasslands  are  thought  to  have  been  burned 
frequently  by  Indians  (Benson  et  al.  1981). 
This  practice  kept  encroachment  of  woody 
species  to  a  minimum.    Frequent  burning 
ceased  with  the  coming  of  European 
settlement.    The  combination  of  reduced  fire 
frequency  and  overgrazing  by  settlers'  livestock 
resulted  in  an  expansion  of  woody  communities 
from  lower  and  higher  elevations.    Cattle 
helped  spread  mesquite  by  depositing 
undigested  mesquite  seeds  throughout  the 
grassland  (Benson  et  al.  1981). 

Loss  of  ground  cover  resulted  in  loss  of  topsoil 
in  some  areas,  to  the  point  that  the  site  could 
no  longer  support  a  grassland  community 
(Branson  1985).    Thus,  the  change  to 
shrubland  in  some  parts  of  the  region  may  be 
permanent.    Fire  exclusion  continues  to  be 
considered  an  important  factor  in  the  continued 
occupation  of  former  grassland  areas  by 
woody  species.    Increase  of  woody  species 
has  continued  in  areas  protected  from  grazing 
(Humphrey  and  Mehrhoff  1958).    Others, 
however,  discount  the  importance  of  fire, 
particularly  in  the  maintenance  of  brush-free 
range  in  southern  New  Mexico  (Buffington  and 
Herbel  1965),  where  there  is  less  supportive 
evidence  of  fire  occurrence. 

Hastings  and  Turner  (1965)  made  a  case  for 
climatic  trends  toward  warmer  and  drier 
conditions,  combined  with  historic  overgrazing, 
as  a  cause  of  vegetation  changes  in  this 
region,  but  this  theory  is  not  universally 
accepted  (Wright  1980).    Other  studies  have 
documented  that  certain  woody  species,  such 
as  burroweed,  are  highly  responsive  to  short- 
term  climatic  trends,  and  that  such  natural 
causes  by  themselves  can  be  responsible  for 
dramatic  shifts  from  grasses  to  shrubs  (Martin 
and  Turner  1977).    Wright  (1980)  concluded 
that  occasional  fires,  in  combination  with 
drought,  competition,  rodents,  and  lagomorphs 


played  a  significant  role  in  controlling  shrubs  in 
this  region,  with  the  exception  of  black  grama 
uplands. 

Chaparral-Mountain  Shrub 

The  chaparral-mountain  shrub  analysis  region 
occurs  in  mountain  areas  throughout  the  Upper 
and  Lower  Basin  and  Range  Provinces  and  is 
scattered  through  the  northern,  central,  and 
southern  Rocky  Mountains  (Figure  2-2  and 
Figure  2-3).    It  is  a  composite  of  interior 
chaparral  and  mountain  shrub  communities. 

The  interior  chaparral  discontinuously  occupies 
mid-elevational  foothill,  mountain  slope,  and 
canyon  habitats  in  Arizona  below  the  Mogollon 
Rim,  and  occurs  as  isolated  communities 
through  the  drier  mountains  of  southern  New 
Mexico  (Brown  1982).    Precipitation  averages 
15  to  25  inches  annually  in  a  summer-winter 
pattern  separated  by  spring  and  fall  drought 
(Brown  1982,  Davis  and  Pase  1977). 
Vegetation  communities  consist  of  dense  to 
moderately  open  stands  of  evergreen,  and 
sclerophyllus  shrubs  of  relatively  uniform 
height.    Most  chaparral  shrubs  are  deep- 
rooted,  sprout  readily  from  the  root  crown,  and 
regenerate  quickly  after  burning  (Brown  1982). 
Shrub  live  oak  is  a  common  dominant  of  the 
interior  chaparral.    Associated  shrubs  include 
mountain  mahogany,  yellowleaf  silktassel, 
sumac,  hollyleaf  buckthorn,  pointleaf  and 
Pringle  manzanita,  desert  ceonothus,  other  oak 
species,  and  sophoras.    Important  grasses  are 
now  largely  confined  to  rocky,  protected  sites 
in  the  gentler  terrain,  and  include  sideoats  and 
hairy  grama,  cane  bluestem,  plains  lovegrass, 
threeawns,  and  wolftail.    Forbs  are  not 
particularly  abundant  except  for  a  brief  period 
after  burns  (Brown  1982). 

The  mountain  shrub  type  is  found  in  higher 
foothill  and  mountain  regions  of  Colorado, 
Utah,  Nevada,  New  Mexico,  and  southern 
Idaho  from  approximately  5,000  feet  to  higher 
than  8,000  feet,  depending  on  latitude.    Aspect 
is  that  of  a  thicket  up  to  18  feet  in  height,  or  a 
relatively  open  stand.    This  type  is  typically 
positioned  on  the  altitudinal  gradient  above 
pinyon-juniper  woodland  and  below  coniferous 
forest  (Brown  1982).    Precipitation  varies  from 
15  to  21  inches  annually  and  is  spread 
throughout  most  of  the  year  (Brown  1982). 
The  combination  of  low  precipitation  and  poor 
soil  development  on  steep  slopes  precludes 
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the  establishment  of  more  mesic  communities 
(Brown  1982).    The  dominant  species  of  the 
mountain  shrub  areas  is  Gambel  oak.    Other 
important  shrub  species  include  mountain 
mahoganies,  snowberries,  serviceberries, 
chokecherry,  buckbrushes,  New  Mexican 
locust,  and  cliffrose.    In  the  northern  areas, 
bigtooth  maple,  bitterbrush,  sagebrushes, 
rabbitbrushes,  wild  rose,  elderberry,  and 
currants  are  locally  common.    Scattered 
individuals  of  ponderosa  pine  and  Douglas-fir 
occur  throughout.    Grasses  are  often  scarce, 
and  consist  primarily  of  bluegrass,  brome, 
needlegrass,  and  wheatgrass.    Common  forbs 
include  yarrow,  lupines,  fleabane,  groundsels, 
penstemons,  dandelion,  and  mulesear. 

Shrub  densities  in  some  areas  of  interior 
chaparral  have  increased  since  the  turn  of  the 
century  (Brown  1982,  Herbel  1985).    Reduction 
of  fire  frequency  is  usually  considered  to  be 
the  primary  factor  causing  this  trend  (Brown 
1982,  Herbel  1985).    Significant  changes  in 
vegetation  are  not  well  documented  for  the 
mountain  shrub  type.    There  has  been  a 
general  depletion  of  palatable  herbaceous 
components  from  past  livestock  grazing  (Brown 
1982)  and  a  reduction  in  fire  frequency  as 
well.    Exclusion  of  fire  has  contributed  to 
decadent  stands  of  shrubs  that  have  lost  much 
of  their  value  for  wildlife  browse. 

Pinyon-Juniper 

The  pinyon-juniper  analysis  region  occurs  at 
mid  elevations  in  the  Upper  and  Lower  Basin 
and  Range  Provinces,  the  Colorado  Plateau, 
the  central  and  southern  Rocky  Mountains,  and 
the  Columbia  Plateau  (Figure  2-2  and  Figure 
2-3).    It  is  a  cold  adapted  evergreen  woodland 
characterized  by  the  unequal  dominance  of  two 
conifers,  juniper  and  pinyon  pine.    It  is  one  of 
the  most  extensive  vegetative  types  on  BLM 
lands  in  the  EIS  area. 

The  pinyon-juniper  woodland  reaches  its 
greatest  development  on  mesas,  plateaus, 
piedmonts,  slopes,  and  ridges  from  3,200  to 
8,400  feet  (Blackburn  and  Tueller  1970,  Evans 
1988).    Precipitation  ranges  from  10  to  25 
inches  annually  (Blackburn  and  Tueller  1970). 

The  eastern  woodlands  receive  more  summer 
precipitation  than  western  areas,  where  most 
of  the  precipitation  comes  during  the  winter  as 
snow  (Brown  1982).    The  aspect  of  these 


woodland  communities  is  highly  variable. 
Trees  rarely  exceed  36  feet  in  height,  and  may 
present  a  closed  canopy  of  single  or  many 
tree  species  with  little  or  no  understory 
vegetation,  or  the  community  may  appear  as 
an  open  stand  of  scattered  trees  with  a 
diverse  and  well-developed  understory  (Evans 
1988).    Pinyon-juniper  communities  occur  on  a 
wide  variety  of  soils,  ranging  from  shallow  to 
moderately  deep  and  from  coarse  and  rocky  to 
fine  compacted  clays  (Evans  1988).    Current 
climate  is  more  important  than  are  soils  in 
delimiting  the  elevational  distribution  of  pinyon- 
juniper  woodlands  (Evans  1988).    The  principal 
contact  is  with  sagebrush-grassland  at  the 
lower  elevational  limits  where  moisture  is  a 
limiting  factor,  and  with  chaparral-mountain 
shrub  or  montane  conifer  forest  at  the  upper 
elevational  limits  where  temperature  is  a 
limiting  factor  (Brown  1982,.  Wright  et  al. 
1979). 

Typically,  juniper  is  found  in  pure  stands  at  the 
lower  elevational  limits  of  the  zone  and  may 
extend  into  the  sagebrush  zone.    At  higher 
elevations,  pinyon  enters  the  community, 
forming  a  mixed  woodland  throughout  the 
middle  of  the  elevational  range,  and  eventually 
replaces  juniper  at  the  upper  limits  of  the  zone 
(Cronquist  et  al.  1972).    The  woodland  exhibits 
wide  geographic  variation,  with  different  tree 
species,  different  shrub  species,  and  different 
herbaceous  understory.    Pinyon  is  absent  from 
most  woodland  stands  in  eastern  Oregon, 
Idaho,  and  western  Wyoming.    Throughout 
most  of  Nevada  and  western  Utah,  singleleaf 
pinyon  dominates,  along  with  Utah  and  western 
junipers.    Singleleaf  pinyon  is  replaced  by 
doubleleaf  pinyon  throughout  the  Colorado 
Plateau  and  east  into  the  central  and  southern 
Rocky  Mountains.    Rocky  Mountain  juniper, 
Utah  juniper,  and  oneseed  juniper  are  common 
associates  (Cronquist  et  al.  1972).    In  the  dry 
mountains  of  southern  New  Mexico  and  sub- 
Mogollon  Arizona,  Rocky  Mountain  and  Utah 
juniper  and  doubleleaf  pinyon  disappear,  and 
alligator  juniper  (a  sprouting  species  of 
juniper),  Emory  oak,  gray  oak,  and  Mexican 
pinyon  appear  (Brown  1982).    The  associated 
understory  layer  of  shrubs,  grasses,  and  forbs 
in  these  communities  is  commonly  composed 
of  representatives  from  adjacent  sites  above 
and  below  the  woodland  zone,  and  varies 
widely. 
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Historical  use  of  pinyon-juniper  woodland  has 
had  a  profound  effect  on  stand  structure  and 
understory  characteristics.    Woodlands  have 
increased  in  area  and  in  density  of  tree  stands 
(Branson  1985).    Expansion  of  the  woodland 
has  been  attributed  to  a  combination  of  fire 
suppression,  overgrazing,  climatic  fluctuations, 
and  cultural  barriers  to  fire,  such  as  roads 
(Blackburn  and  Tueller  1970,  Burkhardt  and 
Tisdale  1976). 

Fires  are  believed  to  have  been  widespread  in 
most  of  the  pinyon-juniper  type  before 
settlement  (Branson  1985,  Burkhardt  and 
Tisdale  1976),  although  there  are  stands  that 
have  always  been  dense  and  in  which  fire 
probably  had  little  importance,  such  as  in  the 
upper  Rio  Grande  drainage  (Branson  1985). 
Pinyon  and  juniper  (except  alligator  juniper) 
are  easily  killed  by  fire,  particularly  when  they 
are  young.    Fire  suppression  since  European 
settlement  and  reduction  of  understory  fuels 
and  herbaceous  competition  from  heavy 
grazing  of  settlers'  livestock  have  contributed 
to  a  greatly  reduced  fire  frequency  in  pinyon- 
juniper  woodland.    Because  the  sagebrush- 
grass  communities  below  the  woodland  were  a 
product  of  frequent  fires,  the  ecological 
reaction  to  elimination  of  this  factor  was 
encroachment  of  juniper  (Burkhardt  and 
Tisdale  1976).    Periodic  fire  probably  limited 
juniper  to  rough  topography  and  poor  sites  that 
did  not  produce  enough  fuel  to  carry  a  fire 
(Wright  et  al.  1979).    Juniper  invasions  in 
some  areas  have  been  correlated  to  good 
seed  years  followed  by  years  of  above 
average  precipitation,  as  well  as  with  trends 
toward  warmer,  drier  conditions  in  the 
Southwest  (Blackburn  and  Tueller  1970, 
Burkhardt  and  Tisdale  1976).    However,  juniper 
invasions  have  also  been  correlated  to  years 
of  only  average  and  slightly  below  average 
precipitation  (Blackburn  and  Tueller  1970),  and 
other  factors  must  be  considered  as  interacting 
with  these  climatic  factors. 

Mountain/Plateau  Grasslands 

The  mountain/plateau  grasslands  analysis 
region  consists  of  noncontiguous  areas  of 
moderate  to  high  elevation  grassland  scattered 
through  the  northern,  central,  and  southern 
Rocky  Mountains,  and  the  Palouse  grasslands 
of  the  Columbia  Plateau  (Figure  2-2  and 
Figure  2-3).    It  is  one  of  the  least  extensive 


analysis  regions  BLM  administers  in  the  EIS 
area. 

The  mountain  grasslands  occur  as  part  of  the 
vegetation  mosaic  created  by  the  highly 
complex  environment  of  the  Rocky  Mountains. 
They  occur  at  elevations  ranging  from  3,000  to 
over  9,000  feet  where  annual  precipitation 
varies  from  8  to  30  inches  (Garrison  1977, 
Mueggler  and  Stewart  1980),  at  least  half  of 
which  usually  falls  during  the  growing  season. 
These  grasslands  occupy  a  variety  of 
topographical  positions,  from  level  areas  or 
valley  floors,  to  alluvial  benches  and  foothills, 
to  steep  mountain  slopes.    Soil  characteristics 
vary  accordingly,  ranging  from  deep  and 
loamy,  to  poorly  drained  or  fairly  dry  and 
rocky,  or  mildly  alkaline  to  mildly  acidic 
(Mueggler  and  Stewart  1980).    The  grass 
component  of  these  communities  is  usually  the 
most  productive,  followed  by  forbs,  and  then 
shrubs.    Important  grasses  in  these 
communities  include  bromes,  bluegrasses, 
oatgrasses,  sedges,  wheatgrasses,  fescues, 
needlegrasses,  hairgrasses,  reedgrasses, 
bentgrasses,  and  junegrass.    The  forb 
component  varies  with  site,  latitude,  and 
management,  and  is  diverse  throughout  the 
region.    Shrubs  that  occur  in  these 
communities  include  big  sagebrush,  fringed 
sagebrush,  silver  sagebrush,  rabbitbrushes, 
snakeweed,  shrubby  cinquefoils,  wild  roses, 
horsebrush,  and  prickly  pear  (Mueggler  and 
Stewart  1980). 

The  Palouse  grasslands  characterize  the  part 
of  the  analysis  region  in  eastern  Oregon, 
Washington,  and  western  Idaho.    Precipitation 
of  these  grasslands  is  about  18  to  24  inches 
annually,  and  elevations  range  from  2,000  to 
3,000  feet.    Important  dominants  include 
bluebunch  wheatgrass,  Idaho  fescue,  Sandberg 
wheatgrass,  and  rough  fescue.    Many 
introduced  species  have  adapted  well  to  the 
region,  and  perennial  native  vegetation 
replaces  them  slowly  or  not  at  all  after 
disturbance  (Branson  1985).    These  exotic 
species  include  Kentucky  bluegrass,  a 
perennial,  and  annuals  such  as  cheatgrass, 
medusahead,  soft  chess,  rattlesnake  brome, 
filaree,  and  Klamath  weed. 

Between  the  mountain  and  Palouse 
grasslands,  the  most  extensive  vegetation 
changes  since  European  settlement  have 
occurred  in  the  Palouse  grasslands,  where 
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extensive  cultivation,  overgrazing,  and 
introduced  plants  have  dramatically  reduced 
the  extent  of  native  vegetation  (Branson  1985). 
Many  of  the  introduced  species  are 
Mediterranean  annuals  that  are  well  adapted  to 
grazing  and  the  predominantly  winter 
precipitation  regime,  which  is  why  the  native 
species  cannot  readily  displace  them. 

Plains  Grasslands 

The  plains  grasslands  analysis  region  is  the 
western  part  of  the  Great  Plains  and  stretches 
from  eastern  Montana  through  eastern 
Wyoming,  Colorado,  and  New  Mexico  (Figure 
2-2  and  Figure  2-3).    This  grassland  forms  a 
broad,  flat  belt  of  land  that  slopes  gradually 
eastward  from  the  eastern  foothills  of  the 
Rocky  Mountains,  composed  of  tall,  mixed,  or 
shortgrass  communities,  with  the  latter  the 
most  extensive  in  the  EIS  area. 

The  short  grassland  communities  stretch  from 
southeastern  New  Mexico  through  eastern 
Colorado  to  southeastern  Wyoming.    Annual 
precipitation  varies  from  11  to  20  inches,  and 
elevations  are  from  about  6,000  feet  on  the 
western  edge  to  3,000  feet  on  the  eastern 
edge  (Wright  et  al.  1980).    Dominant  grasses 
are  buffalograss  and  blue  grama,  with  smaller 
amounts  of  threeawns,  lovegrass,  tridens,  sand 
dropseed,  side-oats  grama,  tobosa,  galleta, 
vine  mesquite,  and  bush  muhly.    Forbs  are 
seldom  a  major  component,  except  during  wet 
years  (Wright  et  al.  1980).    Dominant  woody 
plants  include  honey  mesquite,  shinnery  oak, 
sand  sagebrush,  snakeweed,  yucca,  and 
fourwing  saltbush,  cholla,  and  prickly  pear 
(Wright  et  al.  1980). 

The  mixed  grass  communities  stretch  from 
northeastern  Wyoming  through  North  and 
South  Dakota  and  eastern  Montana. 
Precipitation  varies  from  20  to  28  inches, 
increasing  from  west  to  east.    Elevation  ranges 
from  about  3,000  feet  at  the  western  edge  to 
900  feet  in  Texas  (Wright  et  al.  1980). 
Sedges  and  cool  season  grasses,  such  as 
needlegrasses,  wheatgrasses,  and  fescues, 
dominate  the  communities  of  Montana  and 
North  and  South  Dakota.    Warm-season 
grasses,  particularly  blue  grama,  are  also  part 
of  these  communities,  and  increase  in 
dominance  going  south.    Other  important 
grasses  in  mixed  grass  communities  include 
green  needlegrass,  prairie  sandreed,  needle- 


and-thread  grass,  junegrass,  sand  dropseed, 
buffalograss,  side-oats  grama,  threeawns, 
silver  beardgrass,  sand  bluestem,  plains 
lovegrass,  and  vine  mesquite  (Brown  1982, 
Wright  et  al.  1980).    Shrub  species  found  in 
these  communities  include  juniper,  silver 
sagebrush,  silver  buffaloberry,  sumac,  wild 
rose,  and  rabbitbrushes,  yucca,  snakeweed, 
cholla,  and  winterfat.    (Brown  1982,  Mueggler 
and  Stewart  1980).    Forbs  may  be  an 
important  component  of  these  communities. 
Common  species  include  goldeneye,  groundsel, 
sunflowers,  primrose,  globemallow,  asters, 
scurf  pea,  coneflower,  and  bricklebush  (Brown 
1982). 

Tall  grass  communities  in  the  plains  grassland 
are  restricted  to  certain  soil  types  and  areas 
where  grazing  history  has  not  been  severe 
(Brown  1985).    This  type  is  much  more 
extensive  in  the  true  prairie  of  the  midwest. 
Tall  grass  communities  are  dominated  by  big 
bluestem,  little  bluestem,  Indian  grass, 
switchgrass,  and  side-oats  grama.    Associated 
shrubs  include  shinnery  oak,  sandsage,  yucca, 
and  mesquite  (Brown  1985). 

The  plains  grasslands  evolved  with  grazing  by 
native  herbivores,  and  many  of  the  grasses  are 
well  adapted  to  grazing.    Climate  is  generally 
believed  to  be  the  dominant  factor  controlling 
these  grasslands,  but  periodic  fire  was  also  an 
important  factor  in  limiting  woody  vegetation  to 
mosaics  or  a  savanna  situation  (Wright  et  al. 
1980).    Fire  suppression  has  led  to  the 
establishment  of  fire  disclimax  associations  of 
shrubs  in  some  areas  (Brown  1982).    In 
general,  the  plains  grassland  has  not  been 
subject  to  the  extensive  type  conversions  from 
fire  suppression  and  other  human  activities 
that  have  occurred  in  some  of  the  other  native 
grasslands. 

Coniferous/Deciduous  Forest 

The  coniferous/deciduous  forest  analysis  region 
is  a  composite  of  the  many  high-elevation 
evergreen  conifer  and  deciduous  forest  types 
that  occur  throughout  the  northern,  central, 
and  southern  Rocky  Mountains,  as  well  as  the 
mountains  of  the  Upper  and  Lower  Basin  and 
Range  Provinces,  the  Colorado  Plateau,  and 
the  Columbia  Plateau  (Figure  2-2  and  Figure 
2-3).    Species  dominance  varies  with  altitude, 
latitude,  slope  aspect  or  other  topographical 
position,  soil  characteristics,  and  climatic 
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regime.    BLM  administers  small  acreages  of 
these  diverse  forest  types  in  every  State  in  the 
EIS  area.    Important  forest  communities 
included  in  this  analysis  region  are  climax 
ponderosa  pine,  serai  ponderosa  pine, 
Douglas-fir,  Douglas-fir  mixed  with  other 
conifers,  aspen,  lodgepole  pine,  cedar- 
hemlock,  and  spruce-fir. 

Climax  ponderosa  pine  exists  at  the  lower 
elevations  and  on  the  warmer,  drier  sites  of 
the  analysis  region.    The  lower  contact  is 
typically  with  pinyon-juniper  woodland  or 
chaparral-mountain  shrub  communities.    Upper 
elevation  contacts  are  usually  with  mixed 
conifer  types.    Ponderosa  pine  is  the  largest 
western  forest  type  (Brown  1985)  and  occurs 
in  every  State  in  the  EIS  area.    Old  growth 
ponderosa  forests  are  often  park-like,  with 
scattered  old  trees  interspersed  with  groups  of 
young  trees.    There  is  typically  a  well- 
developed  herbaceous  understory.    Stands 
were  probably  kept  open  by  light  fires  that 
periodically  burned  through  the  understory. 
Older  trees  tolerate  fire  well,  but  young  trees 
are  easily  killed  (Daubenmire  1952).    In  the 
absence  of  frequent  understory  fires  that 
historically  occurred,  many  stands  of 
ponderosa  pine  are  now  dense  and  stagnant, 
with  thickets  of  understory  reproduction  (Wright 
and  Bailey  1982). 

On  more  mesic  sites,  ponderosa  pine  will  be 
replaced  by  other,  less  fire-tolerant  species 
without  understory  fires.    In  northeast  Oregon 
and  central  Idaho,  ponderosa  pine  is  serai  to 
grand  fir  and  Douglas-fir.    Ponderosa  pine  is 
associated  with  western  larch  and  Douglas-fir 
in  central  and  northeast  Washington,  northern 
Idaho,  and  western  Montana,  where  it  grades 
into  more  moist  western  larch  and  Douglas-fir 
forests  at  higher  elevations  or  more  northerly 
aspects.    Because  ponderosa  pine  and 
western  larch  are  the  most  fire  resistant 
western  trees,  infrequent  underburns  would 
favor  these  species  over  Douglas-fir  or  grand 
fir  (Wright  and  Bailey  1982). 

The  Douglas-fir  zone  occurs  in  the  northern 
and  central  Rocky  Mountain  regions,  from 
eastern  Washington,  Idaho,  western  Montana, 
and  northwestern  Wyoming,  generally  between 
the  ponderosa  pine  and  spruce-fir  zones 
(Wright  and  Bailey  1982).    Ponderosa  pine, 
western  larch,  aspen,  and  lodgepole  pine  are 
common  serai  species  in  this  zone  (Wright  and 


Bailey  1982).    Associated  understories  may  be 
dominated  by  bunchgrasses  on  the  most  xeric 
sites,  or  may  be  composed  of  a  sparse  shrub 
layer  mixed  with  grasses  and  forbs  (Wright  and 
Bailey  1982). 

Douglas-fir  is  more  often  mixed  with  other 
conifer  species  types  in  the  southern  Rockies. 
This  mixed  conifer  zone  is  dominated  by 
Douglas-fir  in  association  with  white  fir,  blue 
spruce,  or  Englemann  spruce.    Mature  mixed- 
conifer  forests  are  often  dense,  with  high  litter 
accumulations  that  inhibit  understory  growth 
(Brown  1985).    This  type  may  extend  into 
much  drier  areas,  following  canyons,  ravines, 
and  north-facing  slopes,  existing  as  islands  in 
the  midst  of  more  xerophytic  vegetation 
(Daubenmire  1952). 

Quaking  aspen  is  the  most  widely  distributed 
native  North  American  tree  species  (DeByle  et 
al.  1985).    Its  range  coincides  closely  with 
Douglas-fir.    Aspen  may  form  extensive  pure 
stands  or  be  a  minor  component  of  other 
forest  types.    Aspen  is  a  clonal  species;  that 
is,  its  extensive  root  system  gives  rise  to 
shoots  that  form  new  trees  that  are  genetically 
identical  to  the  parent.    The  clone  consists  of 
all  the  genetically  identical  stems.    Aspen 
clones  may  persist  for  thousands  of  years 
(DeByle  et  al.  1985).    A  stand  may  be 
composed  of  one  or  many  clones.    Fire  is 
responsible  for  the  abundance  and  even-aged 
structure  of  most  stands  throughout  the  West. 
Without  human  intervention,  fire  appears  to  be 
necessary  for  the  continued  well-being  of 
aspen  on  most  sites  (DeByle  et  al.  1985),  and 
most  stands  will  die  out  or  be  replaced  by 
conifers  without  disturbance. 

Lodgepole  pine  occurs  primarily  in  the  central 
and  northern  Rocky  Mountain  regions  of 
Colorado,  Wyoming,  Montana,  Utah,  Idaho, 
and  Oregon.    At  higher  elevations,  it  gives  way 
to  spruce-fir  forest.    Lodgepole  pine  forms 
dense,  often  pure  stands  with  little  understory. 
Fire  plays  an  important  role  in  the 
maintenance  of  these  forests.    The  Rocky 
Mountain  lodgepole  pine  contains  some 
proportion  of  closed  cones  that  retain  seeds 
but  quickly  release  them  after  fire  or  cutting 
(Lotan  et  al.  1981).    Lodgepole  pine  colonizes 
burned  areas,  frequently  replacing  previous 
stands  of  lodgepole  pine.    Without  fire, 
lodgepole  pine  may  eventually  be  replaced  by 
ponderosa  pine,  Douglas-fir,  Englemann 
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spruce,  cedar-hemlock,  or  Englemann 
spruce/subalpine  fir  stands.    Lodgepole  pine 
may  persist  as  a  climax  species  on  sites  too 
cold  for  Douglas-fir  or  ponderosa  pine,  too  dry 
for  spruce-fir,  or  too  wet  or  infertile  for  other 
coniferous  species  (Wright  and  Bailey  1982). 

In  the  EIS  area,  cedar-hemlock  occurs  in 
northern  Idaho  and  northwestern  Montana 
where  the  westerlies  carry  oceanic  influence 
as  far  inland  as  the  continental  divide.    The 
zone  is  characterized  by  higher  precipitation 
than  the  other  conifer  zones,  and  summer  heat 
is  adequate  (Wright  and  Bailey  1982). 
Dominant  trees  are  western  hemlock  and 
western  redcedar.    Grand  fir  is  climax 
dominant  in  the  southern  portions  of  the 
region.    Douglas-fir  and  western  white  pine  are 
common  associates.    Understory  in  this  zone 
is  a  rich  growth  of  shrubs  and  herbs  (Wright 
and  Bailey  1982). 

The  spruce-fir  forest  type  is  dominated  by 
Englemann  spruce  and  subalpine  fir.    Limber 
pine  and  bristlecone  pine  are  common 
associates  on  steep,  rocky,  and  southern 
exposures.    Douglas-fir,  aspen,  lodgepole  pine, 
blue  spruce,  and  white  bark  pine  are  also 
found  in  this  zone.    These  species  often  form 
dense  stands  with  little  herbaceous  understory 
because  of  shading  and  considerable  litter 
accumulation.    Aspen  generally  becomes 
dominant  after  fire  or  other  disturbance  (Brown 
1985). 

Fire  exclusion  in  any  of  these  forest  types 
adapted  to  high  frequencies  of  understory  fires 
can  lead  to  accumulations  of  understory  dead 
woody  fuels,  as  well  as  the  establishment  of 
trees  that  provide  fuel  ladders  between  the 
surface  fuels  and  the  tree  crowns,  and  it  has 
substantially  altered  forest  succession  in  some 
forest  types  (Barrett  1988,  Stark  1977).    Fire 
exclusion  on  forests  with  long  stand 
replacement  cycles  results  in  increased  fire 
hazard  because  flammability  increases  over 
much  greater  contiguous  areas  of  forest  and 
younger,  less  flammable  stands  are  no  longer 
present.    For  example,  lodgepole  pine  stands 
that  have  had  time  to  develop  an  understory  of 
Englemann  spruce  and  subalpine  fir  are  much 
more  flammable  than  before  those  species 
became  established.    Complete  fire  protection 
will  allow  less  fire-tolerant  species  to  replace 
more  fire-tolerant  species,  as  well  as  permit 
coniferous  species  to  take  over  most  sites 


presently  dominated  by  aspen  (DeByle  et  al. 
1985). 

iraiipsnan  Vegetation  Communities 

Riparian  communities  occur  in  all  analysis 
regions,  although  they  make  up  the  least 
extensive  vegetation  type  in  the  13  Western 
States,  with  less  than  1  percent  of  the  total 
area  (Cooperrider  et  al.  1986).    Because  of 
their  productivity  and  other  values,  they  are 
critically  significant  and  have  received 
continuous  intensive  use  since  presettlement 
times  (Branson  1985).    It  is  estimated  that  70 
to  90  percent  of  the  natural  riparian 
ecosystems  have  been  lost  because  of  human 
activities,  and  as  much  as  80  percent  of  the 
remaining  areas  are  in  unsatisfactory  condition 
and  are  dominated  by  human  activities 
(Cooperrider  et  al.  1986). 

Riparian  community  descriptions  do  not  easily 
fit  into  the  analysis  region  format  because  they 
are  controlled  by  different  environmental 
factors  than  those  that  control  the  upland 
areas.    The  presence  of  water,  the  increase  in 
humidity,  and  the  modification  of  temperature 
within  riparian  areas  allow  upland  vegetation  to 
exist  at  significantly  lower  elevations;  riparian- 
related  blue  spruce  is  an  excellent  example. 
Riparian  zones  are  also  much  more  complex 
than  their  adjacent  uplands  (Thomas  et  al. 
1979),  making  them  much  more  difficult  to 
categorize. 

There  are  several  classification  systems 
attempting  to  categorize  all  riparian  vegetation 
communities;  most  of  them  are  too  complex  for 
this  type  of  general  analysis.    The 
classification  system  proposed  by  Dick-Peddie 
and  Hubbard  (Dick-Peddie  et  al.  1977)  is 
appropriate  for  this  EIS. 

The  Alpine  Riparian  Sub-formation  is  limited  to 
riparian  areas  or  above  timberline.    Typical 
plant  species  are  shrubby  willows,  sedges, 
rushes,  spike-rush,  marsh  marigold,  and 
Koenigia.    This  community  occurs  rarely  on 
public  lands  and  is  not  likely  to  be  affected  by 
any  actions  proposed  in  this  EIS.    The  alpine 
riparian  communities  are  limited  to  a  few 
isolated  mountain  ranges  within  the  sagebrush, 
pinyon-juniper,  mountain/plateau  grasslands, 
and  coniferous/deciduous  forest  analysis 
regions. 
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The  Montane  Riparian  Sub-formation  contains 
three  sub-series  communities:    the  willow-alder 
series,  blue  spruce  series,  and  the  mixed- 
deciduous  series.    The  willow-alder  series 
includes  several  species  of  willow  and  alders, 
bog  birch,  water  birch,  dogwood,  aspen, 
currant,  geranium,  cinquefoil,  cow  parsnip,  and 
sedges.    The  vegetative  community  will  be 
most  closely  associated  with  the 
mountain/plateau  grasslands  and 
coniferous/deciduous  forest  analysis  regions. 
The  blue  spruce  series  contains  the  blue 
spruce  and  combinations  of  Douglas-fir, 
subalpine  fir,  white  serviceberry,  carex, 
grasses,  and  geranium.    This  series  is  also 
associated  with  the  mountain/plateau 
grasslands  and  coniferous/deciduous  forest  as 
well  as  higher  elevation  sagebrush,  chaparral- 
mountain  shrub,  and  pinyon-juniper  regions. 
The  mixed-deciduous  series  includes  a  variety 
of  communities  of  willow-dogwood,  alder- 
willow,  boxelder-ash-walnut,  sycamore,  and 
hackberry  associations.    Also  found  with  these 
associations  are  junipers,  ash,  western  oaks, 
cottonwoods,  maple,  and  others.    This  series 
can  be  found  in  all  analysis  regions  and 
includes  a  wide  variety  of  understory 
vegetation. 

The  Arroyo-Floodplain  Riparian  Sub-formation 
contains  the  arroyo  scrub  series  and  the 
floodplain  (bosque)  series.    The  arroyo  series 
occurs  only  in  the  direst  riparian  situations, 
generally  with  only  seasonal  flooding.    It  may 
not  be  considered  true  riparian  by  some 
classification  systems,  or  may  be  considered 
xeroriparian  (Warren  et  al.  1985).    Most  of  the 
species  are  also  found  in  the  uplands,  but 
reach  a  much  larger  size  in  the  drainages 
because  of  the  presence  of  flood  or  subsurface 
water.    The  associations  occurring  in  this 
series  are  the  greasewood,  rabbitbush,  desert 
willow-brickelbush,  and  the  burroweed-four- 
winged  saltbush  associations.    In  addition  to 
the  named  species,  others  found  are  big 
sagebrush,  seepwillow,  desert  broom, 
arrowweed,  and  the  nonnative  saltcedar.    This 
series  occurs  primarily  in  the  sagebrush, 
desert  shrub,  and  southwest  shrubsteppe 
analysis  regions.    The  floodplain  (bosque) 
series  includes  the  Cottonwood,  cottonwood- 
willow,  mesquite,  arrowweed-seepwillow,  mixed 
bosque,  and  saltcedar  associations.    This 
series  is  also  widely  occurring,  allowing  for  a 
large  variety  of  subdominate  understory 
vegetation.    The  cottonwood-willow  association 


may  be  found  in  virtually  all  of  the  analysis 
regions.    Saltcedar,  a  rapidly  spreading  exotic, 
is  also  wide  ranging  and  may  be  commonly 
found  in  all  but  the  coniferous/deciduous 
analysis  regions.    The  mesquite,  arrowweed- 
seepwillow,  and  mixed  bosque  associations 
occur  primarily  in  the  desert  shrub  and 
southwestern  shrubsteppe  regions. 

In  the  eastern  portions  of  the  plains  grassland 
region,  the  riparian  vegetation  takes  on  some 
of  the  characteristics  of  the  upland  deciduous 
forests.    In  Oklahoma  the  riparian  tree  species 
decrease  in  height  and  vigor  in  the  transition 
from  the  moist  east  to  the  arid  west.    Typical 
species  also  change.  In  the  east,  baldcypress, 
sweetgum,  sycamore,  river  birch,  and  black 
gum  are  common.    In  the  central  region,  elms, 
hackberry,  walnut,  black  locust,  and  honey 
locust  are  dominant,  but  are  secondary  species 
in  the  east.    In  the  west,  cottonwood,  willow, 
elm,  and  boxelder  are  common,  but  are 
smaller  and  more  widely  spaced  than  in  the 
east  (Brinson  et  al.  1981). 

The  history  of  riparian  areas  is  one  of  wide- 
scale  development  and  abuse.    While  a  small 
number  of  western  riparian  areas  have 
improved  since  the  settlement  of  the  West, 
such  as  the  South  Platte  River  (Branson 
1985),  most  have  undergone  a  significant 
reduction  in  quantity  and  quality.    The  lower 
Colorado  River  is  a  prime  example.    In  historic 
times  there  were  an  estimated  5,000  acres  of 
pure  cottonwood  stands  along  the  Colorado. 
By  the  mid-1970s  this  had  been  reduced  to 
about  500  acres.    There  are  still  2,800  acres 
of  cottonwood-willow  stands,  but  these  are 
heavily  invaded  with  exotic  saltcedar.    The 
average  removal  rate  of  all  riparian  vegetation 
has  been  estimated  at  nearly  3,000  acres  a 
year  (Ohmart  and  Anderson  1982).    The  low 
elevation  riparian  communities  have  had  the 
heaviest  impacts,  while  mountain  communities 
have  not  changed  as  dramatically  (Brinson  et 
al.  1981).    Major  impacts  have  been  through 
land  clearing  for  agriculture  and  settlements, 
irrigation  projects  and  related  water 
management,  and  flooding  under 
impoundments.    The  overall  assessment  of 
riparian  vegetation  in  the  Western  States  is 
similar  to  the  dramatic  reduction  that  has 
occurred  nationwide.    Of  an  estimated  120 
million  acres  of  potential  riparian  habitat,  less 
than  20  percent  remains  (Brinson  et  al.  1981). 
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Within  the  scope  of  this  EIS,  two  aspects  of 
historical  change  in  riparian  vegetation  are 
important.    Past-land  use  practices  in  livestock 
grazing,  fire  management,  and  timber  harvest 
have  had  a  significant  effect  on  the  current 
status  of  riparian  areas.    Most  of  the  riparian 
areas  still  in  existence  are  in  poor  condition 
because  of  past  management  (Cooperrider  et 
al.  1986).    Excessive  quantities  of  plant 
biomass  have  been  removed  from  riparian 
areas  by  livestock  grazing  and  timber  harvest 
for  the  past  100  years  or  more.  The  remaining 
riparian  communities  are  often  relict  tree 
stands,  unable  to  reproduce  under  existing 
management.    In  addition  to  damaging  the 
riparian  communities,  past  management  has 
also  degraded  much  of  the  associated  upland 
vegetation  areas,  resulting  in  unsatisfactory 
condition  watersheds  in  addition  to  the  poor 
condition  riparian  areas  (Brinson  et  al.  1981). 
The  end  result  of  the  past  abuses  are  riparian 
areas  that  are  only  remnants  of  the  potential 
plant  community,  with  surrounding  watersheds 
that  are  unstable  and  need  changes  in 
management  before  riparian  objectives  can  be 
met. 

The  second  problem  is  still  occurring  and 
causes  the  need  for  most  of  the  proposed 
vegetation  treatments  within  riparian  areas 
included  in  this  document.    This  is  the  spread 
and  apparent  naturalization  of  saltcedar. 
Saltcedar  is  an  exotic  tree/shrub,  introduced 
from  Eurasia  as  an  ornamental.    It  has 
adapted  extremely  well  to  the  Southwest  and 
is  spreading  north  into  most  of  the  States 
included  in  this  EIS.    From  its  introduction  in 
1820  it  had  spread  to  10,000  acres  in  1920, 
900,000  acres  in  1961,  to  probably  1.3  million 
or  more  acres  in  the  1970s  (Branson  1985). 
Because  of  its  prolific  seed  production  and  its 
ability  to  resprout  after  attempted  control, 
saltcedar  has  been  nearly  impossible  to  control 
and  impossible  to  eradicate.    However, 
continuing  control  efforts  are  appropriate 
because  of  competition  with  better  quality 
riparian  plant  species. 

Climate 

Because  climate  is  the  driving  force  for 
vegetation  growth  and  a  key  factor  in  erosion, 
specific  climate  conditions  dictate  vegetation 
management  methods.    The  study  region  is 
made  up  of  four  main  climatic  types.    The 


coastal  Pacific  Northwest  is  a  temperate 
oceanic  climate  type.    The  deserts  of  central 
and  southern  Nevada;  southwest  Utah; 
northwest,  western,  and  southern  Arizona;  and 
southern  New  Mexico  are  a  hot  desert  climate 
type.    The  mountainous  regions  of  the 
Cascade  and  Rocky  Mountains  are  a  highland 
climatic  type.    The  rest  of  the  study  region 
(where  most  nondesert  BLM-administered 
lands  are  located)  is  a  continental,  cold  steppe 
climate  type. 

Temperatures  vary  mostly  with  latitude, 
elevation,  moisture,  and  to  a  lesser  extent, 
local  microclimate.    At  higher  elevations, 
freezing  temperatures  are  possible  throughout 
the  year. 

Annual  precipitation  is  highly  variable,  primarily 
because  of  the  orographic  effect  of  local 
topography.    Except  for  areas  with  high 
snowpack  and  in  the  coastal  Pacific  Northwest, 
most  precipitation  comes  from  spring  to  fall 
thunderstorms.    Snowfall  is  possible  at  higher 
latitudes  and  elevations  throughout  the  year, 
with  snow  accumulation  increasing  with 
elevation. 

Upper-level  winds  prevail  from  the  west  and 
southwest,  but  ground-level  winds  often  reflect 
local  terrain.    For  example,  the  diverse  and 
rugged  terrain  in  mountainous  areas  results  in 
complex  wind  flows  and  surface  winds. 
Synoptic  (pressure  gradient)  winds  may  be 
channeled  or  forced  around  hills,  but  without 
strong  gradient  flows,  diurnal 
upslope/downslope  winds  predominate. 
Upslope  winds  usually  occur  on  sunny 
mornings  when  the  air  at  higher  elevations 
heats  rapidly  and  rises.    Downslope  winds 
occur  when  the  air  near  the  ground  cools, 
becomes  dense,  and  sinks  downward  along 
drainages. 

The  extent  to  which  vertical  and  horizontal 
mixing  takes  place  is  related  to  the 
atmospheric  stability  and  mixing  depth. 
Unstable  conditions  normally  result  from  strong 
surface  heating  (typical  of  summer  afternoons), 
producing  vertical  winds.    Neutral  conditions 
reflect  a  breezy,  well-mixed  atmosphere. 
Stable  conditions  (enhanced  by  rapid  radiative 
cooling  and  downslope  drainage,  etc.) 
produce  the  least  amount  of  dispersion. 
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Although  atmospheric  mixing  varies  throughout 
the  study  area,  dispersion  is  normally  good  in 
spring  and  summer,  but  is  limited  in  winter. 
Inversions  are  formed  under  stable  conditions, 
trapping  pollutants  within  a  layer  of  air. 
Moderate  summer  inversions  are  typical  during 
the  evening  and  dissipate  at  dawn.    Winter 
inversions  are  stronger  and  last  longer. 
Inversions  are  enhanced  by  weak  pressure 
gradients,  cold  clear  nights,  snowcover,  and 
lower  elevations. 

The  temperate  oceanic  climate  type  is 
dominated  by  moist,  onshore  winds.    As  a 
humid  climate,  precipitation  is  reliable  and 
abundant;  snow  is  found  only  at  higher 
elevations.    Evaporation  is  minimal.    Seasonal 
temperature  extremes  are  moderated  by  the 
warm  North  Pacific  ocean  current.    Summer 
temperatures  are  cooler  than  other  locations  at 
similar  latitudes;  winter  temperatures  are 
milder.    Given  the  high  latitude,  growing 
seasons  are  relatively  short.    The  air  is 
normally  well-mixed,  but  valley  inversions  may 
form. 

The  hot  desert  climate  type  is  continental  and 
very  dry.    Precipitation  is  minimal  and  highly 
variable.    As  a  result,  the  desert  is 
characterized  by  sunny  days,  clear  nights,  high 
evaporation,  and  large  diurnal  and  seasonal 
temperature  changes.    Summer  temperatures 
are  among  the  highest  in  the  world,  and  winter 
temperatures  are  mostly  mild  to  cool.    Wind 
may  be  caused  by  pressure  gradients  or  local 
heating  differences.    Air  is  unstable  during  the 
day,  but  night-time  inversions  are  common. 


Temperatures  vary  widely  from  cold  winters 
and  hot  summers.    There  are  four  distinct 
seasons  (spring  occurs  suddenly  and  warms 
quickly),  but  the  timing  and  duration  of  the 
seasons  vary  by  latitude.    Pressure  gradient 
(synoptic)  winds  predominate.    Extremely  frigid 
conditions  and  blizzards  can  occur,  but  severe 
weather  conditions,  such  as  floods  and 
damaging  hail,  are  rare.    Tornadoes 
occasionally  occur  in  the  easternmost  portion 
of  the  study  area.    Winter  inversions  are 
common  and  may  last  for  several  days. 

The  following  climate  analysis  region 
descriptions  are  necessarily  broad 
generalizations  of  very  complex  climatic 
conditions  (USDC  1968.)    Table  2-2  provides 
monitored  data  for  specific  locations  within 
each  analysis  region.    However,  this  data 
cannot  be  extrapolated  throughout  the  analysis 
region.    Figure  2-4  shows  annual  average 
precipitation  throughout  the  study  area. 
Site-specific  monitoring  is  necessary  to 
determine  local  climatic  conditions. 

Sagebrush 

Average  annual  precipitation  ranges  from  8  to 
20  inches,  resulting  mostly  from  winter  snow 
and  spring  rains.    January  temperatures  range 
from  an  average  minimum  temperature  of 
10  °F  to  an  average  maximum  temperature  of 
40  °F.    July  temperatures  typically  average 
from  50  °F  (minimum)  to  90  °F  (maximum). 
Frost-free  periods  normally  last  6  months. 

Desert  Shrub 


The  highland  climatic  type  is  dominated  by  its 
mountainous  topography.    This  complex 
topography  causes  considerable  variation  in 
site-specific  temperature,  precipitation,  and 
surface  winds.    Precipitation  is  greatest  on  the 
windward  side,  with  amounts  increasing 
dramatically  with  elevation.    Temperatures  are 
much  colder  than  lowlands  at  similar  latitudes, 
and  may  become  frigid  when  cold  air  drains 
into  mountain  valleys.    Diurnal  up-  and 
down-valley  winds  predominate.    Mountain 
inversions  may  form  and  last  for  several  days. 

The  continental,  cold  steppe  climate  type  is 
typified  by  low  to  moderate  precipitation,  which 
occurs  mostly  in  summer.    The  amount  of 
precipitation  varies  greatly  from  year  to  year. 
Evaporation  is  moderate  to  high. 


Average  annual  precipitation  is  2  to  15  inches, 
which  may  occur  anytime  throughout  the  year. 
January  temperatures  range  from  average 
minimum  temperatures  of  25  °F  to  an  average 
maximum  temperature  of  55  °F.    July 
temperatures  typically  average  from  60  °F 
(minimum)  to  105  °F  (maximum).    Frost-free 
periods  normally  last  10  or  11  months. 

Southwestern  Shrubsteppe 

Average  annual  precipitation  varies  from  10  to 
20  inches,  occurring  mostly  between  spring 
and  fall.    January  temperatures  range  from  an 
average  minimum  temperature  of  25  °F  to  an 
average  maximum  temperature  of  60  °F.    July 
temperatures  typically  average  from  60  °F 
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(minimum)  to  95  °F  (maximum).    Frost-free 
periods  normally  last  9  to  1 1  months. 

Chaparral-Mountain  Shrub 

Climatic  conditions  are  highly  variable; 
chaparral  and  mountain  shrubs  occur  where 
there  is  limited  water  but  sunny  conditions  with 
a  tolerance  for  wide  temperature  ranges. 
Average  annual  precipitation  is  15  to  25 
inches,  occurring  mostly  in  the  spring  and 
early  summer  (growing  season).    January 
temperatures  range  from  an  average  minimum 
temperature  of  25  °F  to  an  average  maximum 
temperature  of  50  °F.    July  temperatures 
typically  average  from  50  °F  (minimum)  to 
95  °F  (maximum).    Frost-free  periods  normally 
last  5  to  8  months. 

Pinyon-Juniper 

Climatic  conditions  are  highly  variable;  pinyon 
and  juniper  trees  grow  where  there  is  limited 
water  but  sunny  conditions  with  a  tolerance  for 
wide  temperature  ranges.    Average  annual 
precipitation  is  normally  10  to  25  inches, 
occurring  mostly  in  the  form  of  winter  snow 
and  spring  rains.    January  temperatures  range 
from  an  average  minimum  temperature  of 
15  °F  to  an  average  maximum  temperature  of 
50  °F.    July  temperatures  typically  average 


from  50  °F  (minimum)  to  90  °F  (maximum). 
Frost-free  periods  normally  last  3  to  7  months. 

Mountain/Plateau  Grasslands 

Climatic  conditions  are  highly  variable;  average 
annual  precipitation  is  normally  8  to  30  inches, 
occurring  throughout  the  year.    January 
temperatures  range  from  an  average  minimum 
temperature  of  0  °F  to  an  average  maximum 
temperature  of  32  °F.    July  temperatures 
typically  average  from  50  °F  (minimum)  to 
85  °F  (maximum).    Frost-free  periods  range 
from  2  to  5  months. 

Plains  Grasslands 

Plains  grassland  vegetation  occurs  from  the 
Canadian  border  to  eastern  New  Mexico  and 
west  Texas.    Although  precipitation  amounts 
are  fairly  uniform,  temperature  conditions  vary 
north  and  south  of  Colorado. 

In  the  central  and  northern  plains  grasslands, 
average  annual  precipitation  is  14  to  18 
inches,  occurring  mostly  from  spring  to  fall  as 
a  result  of  convective  thunderstorms.    Winter 
precipitation  is  snow.    January  temperatures 
range  from  an  average  minimum  temperature 
of  0  °F  to  an  average  maximum  temperature  of 
32  °F.    July  temperatures  typically  average 


Table  2-2.   Climatic  Data 


Elevation 

Annual 

Annual 

Frost- 

(ft;  mean 

Mean 

Mean 

Free 

Station 

Vegetation  Type 

sea  level) 

Temp  (°F) 

Prec  (") 

Days 

Ely,  NV 

Sagebrush 

6,253 

44.3 

8.3 

146 

Las  Vegas,  NV 

Desert  Shrubland 

2,162 

65.7 

3.9 

319 

El  Paso,  TX 

SW  Shrubsteppe 

3,920 

63.3 

7.9 

310 

Payson,  AZ 

Chaparral/Mtn  Shrub 

4,902 

55.5 

21.0 

222 

Santa  Fe,  NM 

Pinyon  Juniper 

7,000 

47.3 

15.9 

140 

Billings,  MT 

No/central  Plains 

3,567 

47.5 

13.2 

212 

Amarillo,  TX 

Southern  Plains 

3,590 

58.7 

19.7 

253 

Spokane,  WA 

Mtn/plat  Grass/Mead 

1,890 

46.5 

20.5 

150 

Flagstaff,  AZ 

Southern  Forests 

6,993 

45.6 

18.3 

155 

Missoula,  MT 

No/central  Forests 

3,200 

43.2 

12.8 

184 

Olympia,  WA 

Pacific  NW  Forests 

190 

50.8 

52.4 

283 

Source:    U.S.  Department  of  Commerce  (1965). 
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Source:    D.R.  Satterlund,  Wildland  Watershed 
Management  (John  Wiley  &  Sons    1972). 


Figure  2-4.    Average  annua!  precipitation  in  the  Western  United  States. 
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from  50  °F  (minimum)  to  85  °F  (maximum). 
Frost-free  periods  normally  last  7  months. 

In  the  southern  plains  grasslands,  average 
annual  precipitation  is  14  to  20  inches  (but 
fluctuates  considerably  from  year  to  year), 
occurring  mostly  from  late  spring  to  fall. 
Winter  precipitation  is  relatively  light  snow. 
January  temperatures  range  from  an  average 
minimum  temperature  of  20  °F  to  an  average 
maximum  temperature  of  50  °F.    July 
temperatures  typically  average  from  65  °F 
(minimum)  to  95  °F  (maximum).    Frost-free 
periods  normally  last  9  months. 

Coniferous/Deciduous  Forest 

Coniferous  and  deciduous  forest  vegetation 
occurs  in  the  mountains  throughout  the  study 
area  and  along  the  coastal  Pacific  Northwest. 
There  are  three  distinct  forest  regions:    the 
southern  Rocky  Mountains  (including  the 
ponderosa  pine  forest  of  the  Mogollon  Rim), 
the  northern  and  central  Rocky  Mountains,  and 
the  coastal  Pacific  Northwest.    Microclimatic 
conditions  make  forest  climates  highly  variable. 

In  the  southern  Rocky  Mountains,  average 
annual  precipitation  is  16  to  20  inches, 
occurring  mostly  from  mid-summer  to  fall. 
January  temperatures  range  from  an  average 
minimum  temperature  of  10  °F  to  an  average 
maximum  temperature  of  45  °F.    July 
temperatures  typically  average  from 
45  °F  (minimum)  to  85  °F  (maximum). 
Frost-free  periods  normally  last  3  to  7  months. 

In  the  northern  and  central  forests,  average 
annual  precipitation  varies  from  20  to  55 
inches  (depending  mostly  on  elevation)  and 
occurs  mostly  as  snow  from  fall  to  spring 
(summers  are  dry).    January  temperatures 
range  from  an  average  minimum  temperature 
of  0  °F  to  an  average  maximum  temperature  of 
32  °F.    July  temperatures  typically  average 
from  40  °F  (minimum)  to  85  °F  (maximum). 
Frost-free  periods  normally  last  2  to  4  months. 

In  the  Pacific  Northwest,  average  annual 
precipitation  ranges  from  20  to  100  inches, 
occurring  during  the  fall,  winter,  and  spring; 
summers  are  dry.    January  temperatures  range 
from  an  average  minimum  temperature  of 
20  °F  to  an  average  maximum  temperature  of 
45  °F.    July  temperatures  typically  average 
from  50  °F  (minimum)  to  80  °F  (maximum). 


Frost-free  periods  normally  last  4  to  8  months. 
Higher  elevations  are  wetter  and  colder. 

Air  Quality 

The  existing  air  quality  throughout  much  of  the 
study  area  is  unknown;  little  monitoring  data 
are  available  for  most  pollutants.    However,  in 
the  undeveloped  regions  of  the  Western  United 
States,  ambient  pollutant  levels  are  expected 
to  be  near  or  below  the  measurable  limits. 
Locations  vulnerable  to  decreasing  air  quality 
from  extensive  development  include  immediate 
operation  areas  (milling  operations, 
powerplants,  and  so  on)  and  local  population 
centers  (automobile  exhaust,  residential  wood 
smoke,  and  so  on)    Noise  levels  are 
site-specific  and  vary  continuously.    Rural 
noise  levels  should  average  30  to  50  decibels 
A-weighted  (dbA),  with  occasional  peak  levels 
to  90  dbA. 

National  ambient  air  quality  standards  (Table 
2-3)  limit  the  amount  of  specific  pollutants 
allowed  in  the  atmosphere:  carbon  monoxide, 
lead,  nitrogen  dioxide,  ozone,  sulfur  dioxide, 
and  particulate  matter  (total  suspended 
particulates  and  inhalable  particulates).    State 
standards  include  these  parameters,  but  may 
also  be  more  stringent.    The  standards  protect 
public  health  (primary  standards)  and  welfare 
(secondary  standards). 

For  many  years,  the  particulate  matter 
standard  included  all  size  ranges  of  particles 
(thus  called  total  suspended  particulates). 
Measured  values  were  dominated  by  fugitive 
(wind  blown)  dust  particles,  which  are  larger 
than  those  produced  in  combustion  processes, 
settle  relatively  quickly,  and  are  a  minimal 
threat  to  health.    The  Environmental  Protection 
Agency  (EPA)  recognized  these  limitations  and 
established  new  standards  for  particulates  less 
than  10  microns  in  diameter,  commonly  called 
inhalable  particulates  and  abbreviated  PM10. 
The  total  suspended  particulates  (TSP) 
standards  will  be  phased  out  over  time. 

Areas  that  consistently  violate  Federal 
standards  because  of  human  activities  are 
classified  as  "nonattainment"  areas  and  must 
implement  a  plan  to  reduce  ambient 
concentrations  below  the  maximum  pollution 
standards.    Under  EPA's  "Fugitive  Dust  Policy," 
areas  that  violate  the  TSP  standards,  but  lack 
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Table  2-3.    Federal  Air  Quality  Standards  (micrograms  per  cubic  meter) 


Averaging* 
Time 

Ambient" 

Increment0 

Pollutant 

Primary 

Secondary 

Class 

! 

Class     Class 
II             III 

Carbon  Monoxide 

8  hours 
1  hour 

10,000 
40,000 

10,000 
40,000 

— 

—          — 

Lead 

Quarterly 

1.5 

1.5 

— 

—          — 

Nitrogen  Dioxide 

Annual 
(Arith.) 

100 

100 

2.5      25            50 

Oxidants  (Ozone) 

1  hour 

235 

235 

— 

—          — 

Sulfur  Dioxide 

Annual 
(Arith.) 
24  hours 
3  hours 

80 
365 

1300 

2 

5 

25 

20           40 

91          182 

512          700 

Total  Suspended 
Particulates 

Annual 
(Geom.) 
24  hours 

75d 
260d 

60d 
150d 

5 

10 

19            37 
37            75 

Inhalable 
Particulates 

Annual 
(Arith.) 
24  hours 

50 
150 

50 
150 

— 

—            — 

Note:    States  may  set  standards  more  stringent  than  the  Federal  standards. 

"Short-term  standards  (those  other  than  Annual  and  Quarterly)  are  not  to  be  exceeded  more  than  once  each 
year,  except  the  Federal  ozone  and  PM10  standards.    The  "expected  number  of  days"  with  ozone  or  PM10 
levels  above  the  standard  is  not  to  be  exceeded  more  than  once  per  calendar  year. 

"Ambient  standards  are  the  absolute  maximum  level  allowed  to  protect  either  public  health  (primary)  or 
welfare  (secondary). 

"Incremental  (Prevention  of  Significant  Deterioration)  standards  are  the  maximum  incremental  amounts  of 
pollutants  allowed  above  a  specified  baseline  concentration. 

"Federal  TSP  standards  were  superseded  by  the  Federal  PM10  standards,  effective  July  31,  1987.    The  TSP 
standards  will  be  phased  out  over  time. 

Sources:    National  Primary  and  Secondary  Ambient  Air  Quality  Standards  (40  CFR  50  et  seq.,  as  revised, 
July  1,  1988).    Requirements  for  Preparation,  Adoption  and  Submittal  of  Implementation  Plans  (40  CFR  51.166, 
as  revised,  July  1,  1988). 
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significant  industrial  particulate  sources  and 
have  a  population  less  than  25,000,  are 
designated  as  "unclassified"  (neither 
"attainment"  nor  "nonattainment"). 
"Unclassified"  areas  are  generally  exempt  from 
having  to  follow  the  Clean  Air  Act  offset 
provisions,  retrofit  controls,  and  new  source 
control  requirements  established  for 
"nonattainment"  areas. 

Through  the  Clean  Air  Act  Amendments  of 
1977,  Congress  established  a  system  for  the 
Prevention  of  Significant  Deterioration  (PSD)  of 
"attainment"  and    "unclassified"  areas.    Areas 
are  classified  by  the  additional  amounts  of 
nitrogen  dioxide  (N02),  sulfur  dioxide  (S02),  and 
TSP  degradation  that  would  be  allowed.    PSD 
Class  I  areas,  predominantly  National  Parks 
and  certain  Wilderness  Areas,  have  the 
greatest  limitations;  virtually  any  degradation 
would  be  significant  (Figure  2-5).    Areas  where 
moderate,  controlled  growth  can  take  place 
were  designated  as  PSD  Class  II.    PSD  Class 
III  areas  allow  the  greatest  degree  of 
degradation. 

PSD  Class  I  regulations  also  address  the 
potential  for  impacts  to  Air  Quality  Related 
Values  (AQRVs).    These  AQRVs  include 
visibility,  odors,  and  impacts  to  flora,  fauna, 
soils,  water,  and  geologic  and  cultural 
structures.    A  possible  source  of  impact  to 
AQRVs  is  acid  precipitation. 

Most  of  the  study  area  has  been  designated 
as  either  "attainment"  or    "unclassified"  for  all 
pollutants.    All  BLM-administered  lands  are 
classified  PSD  Class  II,    Table  2-4  identifies 
by  State  the  number  of  suspected  and  known 
"nonattainment"  areas  for  each  pollutant. 

Particulate  matter  concentrations  are  expected 
to  be  higher  near  industrial  areas,  towns,  and 
unpaved  roads.    Inhalable  particulate  levels 
are  high  in  areas  with  significant  combustion 
sources  (urban  areas,  industrial  facilities, 
residential  wood  smoke).    Thirty-five  areas  are 
believed  to  exceed  the  Federal  standards,  and 
43  areas  are  conducting  monitoring  to 
determine  whether  the  standards  are 
exceeded. 

Similarly,  TSP  levels  may  be  high  because  of 
windblown  dust  in  arid  locations,  or  from 
combustion  sources.    Eighty-four  areas  exceed 


the  public  health  standard;  92  areas  exceed 
the  public  welfare  standard. 

High  sulfur  dioxide  concentrations  occur 
primarily  near  coal-fired  powerplants,  smelters, 
refineries,  or  other  industrial  facilities  that 
process  materials  containing  sulfur.    Thirty-one 
areas  exceed  the  public  health  standard;  33 
areas  exceed  the  public  welfare  standard. 

Two  locations  exceed  the  nitrogen  dioxide 
standards:  central  Denver,  Colorado;  and 
Boise-Ada  County,  Idaho. 

High  carbon  monoxide  and  ozone 
concentrations  are  associated  mostly  with 
transportation  fuel  and  exhaust  gases,  and 
hydrocarbon  processing  (refineries).    The  study 
area  contains  29  carbon  monoxide  and  30 
ozone  "nonattainment"  areas. 

Since  the  introduction  of  lead-free  gasoline, 
lead  concentrations  have  decreased 
significantly.    Only  Shoshone  County,  Idaho, 
and  Bernalillo,  Eddy,  and  Lea  Counties,  New 
Mexico,  exceed  the  Federal  standards. 

Eighty-five  PSD  Class  I  areas  have  been 
designated  in  the  study  area.    Most  are 
located  in  the  mountainous  regions,  but  many 
may  be  found  at  lower  elevations.    Table  2-5 
identifies  the  number  of  PSD  Class  I  areas  by 
managing  agency  for  each  State. 

Visibility  and  acid  precipitation  are  monitored 
at  isolated  locations  in  the  study  area. 

The  following  analysis  region  descriptions  are 
necessarily  broad  generalizations  of  very 
complex  air  quality  conditions.    Because  this 
information  cannot  be  extrapolated  throughout 
each  analysis  region,  site-specific  monitoring  is 
necessary  to  determine  local  conditions. 

Sagebrush 

With  few  isolated  major  industrial  facilities  and 
even  fewer  major  cities,  this  analysis  region 
has  the  best  air  quality  in  the  study  area. 
Particulate  matter  concentrations  may  be  high 
occasionally  because  of  transitory  windblown 
dust.    Reno,  Nevada,  on  the  west,  and  Salt 
Lake  City,  Utah,  on  the  east,  have  high 
concentrations  of  particulate  matter,  carbon 
monoxide,  and  ozone  (Salt  Lake  City  also  has 
high  levels  of  sulfur  dioxide). 
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Figure  2-5.    Air  quality  Class  I  areas  of  the  Western  United  States. 
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Table  2-4.    Number  of  Suspected  and  Known  Nonattalnment  Areas  in  the  Study  Area 


State 


PM10 


Group 


TSP 


Nonattalnment  Pollutant 


SO, 


II       I'         2'         I' 


2' 


NO,         CO 


03 


Arizona 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

North  Dakota 

Oklahoma 

Eastern  Oregon 

South  Dakota 

Utah 

Washington 

Wyoming 

Study  Area  Totals 


s 

7 

10 

10 

10 

10 

6 

11 

11 

s 

— 

— 

1 

4 

1 

s 

s 

3 

3 

1 

1 

s 

6 

— 

— 

3 

6 

11 

11 

5 

8 

2 

2 

3 

— 

1 

2 

1 

11 

11 

6 

S 

1 

8 

7 
2 
S 

9 

2 
8 

S 

4 

1 

— 

— 

1 

2 
1 

1 

1 

2 
2 

2 

— 

1 

1 

1 

1 

e 

2 

s 

9 

— 

— 

1 

1 

1 

4 

5 

44 

84 

92 

31 

33 

2 

5 
4 

2 
4 

3 
3 


6  — 

1  — 

—  1 

3  — 


1  6 

1  1 

5  6 


28 


30 


NAAQS ■ 
PM10 I ■ 

PM10  II 


TSP  I" 

TSP  2 

S02  V 

S02  2' 

N02 

CO 

03 

PB 

National  Ambient  Air  Quality  Standards 

Inhalable  Particulate  Matter  NAAQS  (less  than  10  microns  in  size); 

of  not  attaining  the  standards) 

Inhalable  Particulate  Matter  NAAQS  (less  than  10  microns  in  size); 

required  to  determine  attainment  status) 

Primary  (public  health)  Total  Suspended  Particulate  NAAQS 

Secondary  (public  welfare)  Total  Suspended  Particulate  NAAQS 

Primary  (public  health)  Sulfur  Dioxide  NAAQS 

Secondary  (public  welfare)  Sulfur  Dioxide  NAAQS 

Nitrogen  Dioxide  NAAQS 

Carbon  Monoxide  NAAQS 

Ozone  (photochemical  oxidant)  NAAQS 

Lead  NAAQS 


Group  I  Area  (high  probability 
Group  II  Area  (monitoring 


Source:    40  CFR  52  et  seq.  (Revised  as  of  July  1,  1988). 
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Table  2-5.    Number  of  PSD  Class  1  Areas  in  the  Study  Area 


State 


Arizona 

Colorado 

Idaho8 

Montana" 

Nevada 

New  Mexico 

Eastern  Oregon0 

South  Dakota 

Utah 

Washington 

Wyoming"* 

Study  Area  Totals 


USDA- 

USDI- 

USDI- 

Forest 

National  Park 

Fish  and 

Tribal 

Service 

Service 

Wildlife 

Governments 

8 

4 



8 

4 

— 

— 

3 

2 

— 

— 

7 

2 

3 

3 

1 

— 

— 

— 

5 

2 

2 

— 

11 

1 

— 

— 

— 

2 

— 

— 

— 

5 

— 

— 

5 

3 

— 

1 

5 

2 

— 

— 

53 


27 


"Hells  Canyon  Wilderness  is  also  in  Eastern  Oregon.  Selway-Bitteroot  Wilderness  is  also  in  Montana. 
Yellowstone  National  Park  is  also  in  Montana  and  Wyoming. 
"Selway-Bitteroot  Wilderness  is  also  in  Idaho.    Yellowstone  National  Park  is  also  in  Idaho  and  Wyoming. 
"Hells  Canyon  Wilderness  is  also  in  Idaho. 
'Yellowstone  National  Park  is  also  in  Idaho  and  Montana. 
Source:    Bureau  of  National  Affairs,  Inc.  (1989). 


Desert  Shrub 

Southwestern  Shrubsteppe 

Las  Vegas,  Nevada,  and  Phoenix,  Arizona, 
have  high  particulate  matter,  sulfur  dioxide, 
carbon  monoxide,  and  ozone  concentrations 
associated  with  urban  industrial  and 
transportation  pollution  sources.    Rural  areas 
generally  have  good  air  quality,  which  may 
occasionally  be  degraded  by  pollution  from 
urban  areas  (including  Southern  California), 
isolated  powerplants,  copper  smelters,  and 
(under  certain  meteorologic  conditions) 
industrial  facilities  in  northern  Mexico. 

Chaparral-Mountain  Shrub 

Mountain/Plateau  Grasslands 

These  analysis  regions  are  distributed 
throughout  the  study  area  and  do  not  exhibit 
unique  air  quality  characteristics.    High  TSP 
concentrations  may  occur  because  of  wind- 


blown dust,  but  other  elevated  air  pollution 
concentrations  are  limited  to  locations  near 
industrial  or  urban  development. 

Pinyon-Juniper 

Albuquerque,  New  Mexico,  is  the  only  major 
urban  area  in  this  analysis  region.    High 
concentrations  of  particulate  matter,  carbon 
monoxide,  ozone,  and  occasionally  lead  may 
be  found  there.    Like  the  sagebrush  analysis 
region,  rural  areas  have  some  of  the  best  air 
quality  in  the  Nation.    Local  degradation 
caused  by  isolated  powerplants  and  occasional 
high  concentrations  of  TSP  as  a  result  of  wind- 
blown dust  may  occur.    Ozone  levels  may  also 
be  intermittently  high,  but  the  cause  is 
unknown.    Elevated  ozone  concentrations  may 
be  a  result  of  long-range  transport  from  urban 
areas,    subsidence  of  stratospheric  ozone,  or 
photochemical  reactions  with  natural 
hydrocarbons.    The  true  reason  for  elevated 
ozone  values  is  uncertain. 
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Plains  Grasslands 

High  concentrations  of  particulate  matter, 
nitrogen  dioxide,  carbon  monoxide,  and  ozone 
are  present  in  Denver,  Colorado.    Most  of  the 
rural  areas  have  good  air  quality,  except  for 
moderate  degradation  near  industrial  facilities. 
High  TSP  concentrations  as  a  result  of  wind- 
blown dust  are  common. 

Coniferous/Deciduous  Forest 

Air  quality  is  generally  good  throughout  the 
Rocky  Mountains.    Isolated  areas  with  high 
winter  inhalable  particulate  concentrations  are 
common  because  of  a  combination  of 
residential  wood-burning  and  mountain  valley 
inversions.    Boise,  Idaho,  has  elevated 
particulate  matter  and  nitrogen  dioxide 
concentrations. 

In  the  Pacific  Northwest,  the  Seattle-Tacoma, 
Washington,  area  has  high  particulate  matter, 
carbon  monoxide,  and  ozone  levels.  Because 
of  the  extensive  amount  of  forest  and 
agricultural  burning  that  occurs,  elevated 
concentrations  of  inhalable  particulates  are 
seasonally  common. 

Geology  and  Topography 

The  geology  of  the  EIS  program  States  varies 
considerably.    The  13  Western  States  extend 
from  the  high  plains  in  the  East  where  thick 
alluvial  deposits  overlie  fractured  sedimentary 
rocks,  across  the  granitic  and  metamorphic 
rocks  of  the  Rocky  Mountains  and  the  thick 
sedimentary  sequences  in  the  Wyoming  Basin 
and  Colorado  Plateau,  to  the  thick  lava 
sequences  of  the  Columbia  Plateau  and  the 
thick  alluvial  valley  fills  and  bedrock  ridges  of 
the  Basin  and  Range  region  in  the  West 
(Figure  2-3). 

Western  lands  contain  a  variety  of  metals  and 
minerals,  in  addition  to  coal,  oil  shale,  and  oil 
and  gas  reserves.    Other  geologic  resources 
include  geothermal  deposits,  radionuclides,  and 
building  materials  (such  as  sand,  gravel,  clay, 
pumice,  and  stone). 

The  topography  of  the  Western  States  varies 
from  the  nearly  level  or  gently  rolling  lands  of 
the  Great  Plains  to  the  steep  and  rugged 
regions  of  the  Rocky  Mountains.    Elevations 


range  from  near  sea  level  in  the  deserts  of  the 
Southwest  to  above  14,000  feet  in  the  alpine 
habitats  of  the  Rockies.    The  plateau  areas 
have  been  subjected  to  stream  incision  and 
show  extensive  local  relief  (for  example,  the 
Grand  Canyon  and  Snake  River  Canyon).    The 
mountains  have  been  uplifted  and  folded  and 
also  show  evidence  of  stream  dissection. 
Alluvial  deposits  occur  along  the  courses  of 
major  rivers  and  streams  in  valleys,  including 
the  arid  and  semi-arid  basins  of  the 
Southwest. 

Sagebrush 

The  sagebrush  analysis  region  occupies  many 
of  the  valley  areas  in  the  Basin  and  Range 
region  between  the  Rocky  Mountains  on  the 
east  and  the  Sierra  Nevadas  on  the  west,  as 
well  as  portions  of  the  Columbia  Plateau,  the 
northern  Colorado  Plateau,  and  the  Wyoming 
Basin  (Garrison  et  al.  1977).    Elevations  vary 
from  2,000  feet  above  sea  level  along  the 
Snake  River  Plain  to  as  much  as  7,000  feet 
above  sea  level  in  the  Basin,  Range,  and 
Colorado  Plateau  regions  (Hunt  1973).    Much 
of  this  intermountain  area  is  characterized  by 
numerous  separated  sediment-filled  interior 
basins,  with  only  a  small  portion  of  these 
basins  draining  to  the  sea.    Except  for  the 
Snake  River  and  its  tributaries  in  the  Snake 
River  Plain,  streams  in  this  region  are 
generally  intermittent.    In  Nevada,  the 
discontinuous  ranges  of  the  Basin  and  Range 
rise  steeply  and  disrupt  the  semiarid, 
sagebrush-covered  valleys. 

Desert  Shrub 

The  desert  shrub  analysis  region  is  a 
composite  of  various  desert  shrublands  and 
includes  the  salt  flats  of  the  Great  Salt  Lake, 
the  southwestern  desert  plains  and  plateaus, 
the  western  one-third  of  the  Great  Basin,  the 
eastern  edge  of  the  Great  Basin,  parts  of 
Wyoming  and  Big  Horn  Basins,  and  parts  of 
the  Colorado  Plateau  (Garrison  et  al.  1977). 
Extremely  arid  continental  deserts  lie  south  of 
the  Rocky  Mountains.    This  analysis  region 
includes  parts  of  the  American  Desert  in 
Arizona,  Nevada,  and  Utah,  and  several 
isolated,  small  desert  basins  in  eastern 
Oregon,  southern  Idaho,  and  western  Colorado 
and  Wyoming.    The  topography  is 
characterized  by  extensive  plains  from  which 
isolated  mountains  and  buttes  rise  abruptly. 
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Elevations  range  irom  near  sea  level  to 
11,000  feet  above  sea  level  in  some  mountain 
ranges.    The  few  larger  permanent  rivers 
include  the  Colorado,  Shoshone,  and  Snake 
Rivers.    In  much  of  the  region,  dry  washes  fill 
with  water  only  after  infrequent  rains. 

Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  analysis  region 
occurs  south  of  the  Rocky  Mountains.    This 
region  is  made  up  of  relatively  large  blocks  of 
almost-level  desert  plains  isolated  between 
roughly  parallel  low  mountains  of  the  Sonoran 
Desert,  the  Big  Horn,  and  the  Maricopa  ranges 
in  Arizona,  and  across  the  Mexican  Highlands 
through  southern  Arizona  and  New  Mexico. 
This  analysis  region  occurs  at  a  lower  altitude 
than  the  pinyon-juniper  ecosystem  and  is  often 
referred  to  as  the  semidesert  grass-shrub  type 
(Garrison  et  al.  1977).    In  this  region, 
materials  eroded  from  the  mountains  have 
formed  broad  alluvial  fans  that  coalesce  into 
large  plains.    Consolidated  and  semi- 
consolidated  rocks  predominate  in  this  region. 

Chaparral-Mountain  Shrub 

The  chaparral-mountain  shrub  analysis  region 
occupies  mountain  areas  beginning  at  5,000 
feet  in  northern  latitudes  to  6,500  feet  in 
southern  latitudes.    This  region  occurs  as  a 
narrow  transition  area  between  the  arid  lower 
elevation  zones,  similar  to  the  desert  shrub, 
southwestern  shrubsteppe,  and  sagebrush 
ecosystems,  and  those  of  the  higher 
precipitation,  higher  elevation  regions.    The 
chaparral-mountain  shrub  analysis  region  is 
generally  a  transition  zone  between  the 
pinyon-juniper  and  coniferous/deciduous  forest 
ecosystems.    Slopes  in  these  regions  range 
from  moderate  to  steep.    The  geology  varies 
from  the  sedimentary  rocks  of  the 
southwestern  Colorado  Plateau  to  the  faulted 
igneous  metamorphic  ranges  of  the  Basin  and 
Range,  and  the  lower  slopes  of  the  Rocky 
Mountains. 

Pinyon-Juniper 

The  pinyon-juniper  analysis  region  occupies 
the  mid  elevations  in  the  Upper  and  Lower 
Basin  and  Range  Provinces  with  its 
intermingled  basins  and  mountains,  and  areas 
within  the  Colorado  Plateau,  where  it  is  often 
adjacent  to  sagebrush  and  chaparral-mountain 


shrub  areas.    Juniper  usually  occupies  rockier 
and  rougher  terrain  than  sagebrush  (Garrison 
et  al.  1977).    While  sagebrush  is  common  on 
the  plains,  terraces,  and  gentle  portions  of 
plateaus,  the  pinyon-juniper  region  tends  to 
occupy  the  upslope  contiguous  sites  of  eroded 
and  rough  dissections. 

Mountain/Plateau  Grasslands 

The  mountain/plateau  grasslands  consist  of 
noncontiguous  areas  of  moderate  to  higher 
elevation  grassland  scattered  through  the 
northern,  central,  and  southern  Rocky 
Mountains,  and  the  Palouse  grasslands  of  the 
Columbia  Plateau.    They  occur  at  elevations 
ranging  from  3,000  to  9,000  feet  and  occupy  a 
variety  of  topographical  positions  from  level 
areas  or  valley  floors,  to  alluvial  benches  and 
foothills,  to  steep  mountain  slopes. 

Plains  Grasslands 

The  plains  grassland  region,  also  known  as  the 
Great  Plains,  occurs  on  a  broad  belt  of  high 
land  that  slopes  gradually  eastward  and  down 
from  an  altitude  of  3,000  feet  at  the  western 
edge  to  an  altitude  of  900  feet  in  Texas, 
where  it  gives  way  to  the  prairie  ecosystem. 
The  plains  grasslands  region  is  characterized 
by  rolling  plains  and  tablelands  of  moderate 
relief  and  includes  the  areas  known  as  the 
Great  Plains  and  Wyoming  Basin.    The  most 
striking  feature  of  the  region  is  the 
phenomenal  flatness  of  its  interstream  areas, 
which  make  up  a  great  expansive  flood  plain 
or  alluvial  slope  (Forb  1963). 

Coniferous/Deciduous  Forest 

Coniferous  and  deciduous  forests  occur 
throughout  the  Rocky  Mountains  and  higher 
elevations  (above  8,000  feet)  of  the  Colorado 
Plateau,  the  Upper  and  Lower  Basin  and 
Range  Provinces,  and  the  Columbia  Plateau. 
The  forests  may  occur  on  steep  mountainsides 
or  canyon  walls,  or  on  relatively  level  plateaus 
of  sufficient  elevation.    Topographical  variation 
plays  an  important  role  in  the  occurrence  of 
this  zone.    For  example,  north-facing  slopes 
maintain  cooler  temperatures  and  retain  more 
moisture  than  do  south-facing  slopes. 
Coniferous  forests  may  find  suitable  growing 
conditions  on  north-facing  slopes,  while  directly 
opposite  on  a  south-facing  slope,  oakbrush  or 
sagebrush,  which  tolerate  drier  conditions,  will 
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be  found.    This  leads  to  very  patchy 
distribution  in  some  areas.    Coniferous  and 
deciduous  forests  may  also  extend  below 
customary  elevational  limits  in  narrow,  high- 
walled  canyons  that  shade  the  bottom  and 
promote  cold-air  drainage. 

Soils 

Soils  in  the  program  area  are  quite  diverse, 
ranging  from  the  arid  salty  soils  of  the 
southwest  and  clayey  glaciated  plains  of 
Montana  to  the  loamy  intermountain  valleys 
and  rocky,  often  barren,  alpine  regions  of  the 
Rocky  Mountains. 

Soil  development  and  formation  is  controlled 
by  five  soil-forming  factors:    (1)  climate,  in 
which  temperature  and  precipitation  are  the 
most  influential  forces  in  the  soil-forming 
process;  (2)  living  organisms,  particularly 
native  vegetation,  as  well  as  animals  and 
microorganisms;  (3)  nature  of  the  parent 
material,  including  texture,  structure,  and 
chemical  and  mineralogical  composition;  (4) 
topographic  location,  which  can  quicken  or 
delay  the  climatic  factor;  and  (5)  the  length  of 
time  materials  are  subjected  to  the  weathering 
process  (Brady  1974). 

These  interrelated  factors  have  contributed  to 
the  identification  of  five  major  soil  orders 
(Figure  2-6)  in  the  13  Western  States: 

Entisols  are  mineral  soils  that  lack  profile 
development  (soil  horizons)  and  are  often 
called  "young  soils"  because  of  this  lack  of 
pedogenic  maturation.    Entisols  can  include 
recent  alluvium,  sands,  soils  on  steep 
slopes,  and  shallow  soils.    They  can  be 
quite  productive;  however,  shallow  depth, 
high  clay  content,  and  low  plant  available 
moisture  can  limit  the  productivity  of  these 
soils.    Entisols  primarily  support  rangeland 
vegetation;  but  in  areas  of  higher 
precipitation,  they  will  support  trees. 
Entisols  predominate  in  eastern  Montana 
and  western  Colorado. 

Inceptisols  are  mineral  soils  that  have  some 
profile  development  and  have  at  least  one 
horizon.    These  are  also  "young  soils"  but 
have  experienced  higher  weathering  and 
soil-forming  processes  than  the  Entisols. 
These  soils  represent  an  extensive  variety 


of  settings,  and  no  description  can 
generalize  this  order.    Inceptisols  may 
form  from  sandstone  or  volcanic  ash  on 
steep  mountain  slopes  or  depressions,  on 
top  of  mountain  peaks,  or  next  to  rivers. 
In  the  northwest,  these  soils  provide  not 
only  some  of  the  best  timber-producing 
lands,  but  also  support  rangelands. 
Inceptisols  are  the  dominant  soils  in 
northern  Idaho  and  parts  of  Washington. 

Aridisols  are  mineral  soils  that  have 
developed  in  dry  regions,  are  light 
colored,  low  in  organic  matter,  and  may 
have  accumulations  of  soluble  salts  and 
lime.    The  lower  the  precipitation,  the 
more  likely  these  accumulations  are  to  be 
near  the  surface.    The  vegetation  found 
on  Aridisols  are  important  contributors  to 
the  western  livestock  industry.    These 
soils  predominate  in  central  Wyoming, 
southern  Idaho,  across  Nevada,  and  much 
of  Arizona. 

Mollisols  are  mineral  soils  that  have  thick, 
dark-colored  surface  horizons  rich  in 
organic  matter,  and  are  very  fertile.    They 
have  developed  primarily  under  grassland 
vegetation  used  extensively  for  livestock 
grazing  on  the  western  public  lands. 
Mollisols  are  one  of  the  most  productive 
soils  in  the  EIS  area.    They  are 
predominant  in  North  and  South  Dakota, 
northern  Montana,  and  eastern  Oregon. 
Alfisols  are  mineral  soils  that  have 
developed  in  cool,  wet  regions,  usually 
under  a  forest  canopy,  and  have 
significant  accumulation  of  clay.    These 
soils  are  generally  quite  productive  and 
are  important  producers  of  commercial 
timber.    Alfisols  occur  in  the  mountains  of 
western  Montana,  western  Wyoming,  and 
central  Colorado. 

Sagebrush 

In  Washington  and  eastern  Oregon,  the 
sagebrush  analysis  region  consists  mainly  of 
Mollisols  with  black,  friable,  organic  surface 
horizons  and  a  high  pH.    In  the  Great  Basin 
and  part  of  the  Wyoming  Basin,  soils  of  this 
region  are  Aridisols  with  pedogenic  horizons,  a 
low  organic  matter  content,  and  accumulations 
of  various  salts  in  some  places.    The 
remaining  soils  of  the  sagebrush  region  on  the 
Colorado  Plateaus  province  are  Aridisols  and 
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Figure  2-6.    Major  soil  orders  of  the  Western  United  States. 
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Mollisols.    Aridisols  dominate  the  basin  and 
lowland  areas  and  are  dry  throughout  most  of 
the  year;  Mollisols  are  found  at  higher 
elevations  and  are  rich  in  organic  matter. 
Basicity  of  Mollisols  is  high,  and  the  soils 
remain  soft  when  dry.    Narrow  bands  of 
Entisols  lie  in  stream  flood  plains.    Salt  flats, 
as  well  as  playas,  are  extensive  in  the  lower 
parts  of  the  basins  that  have  interior  drainage. 

Desert  Shrub 

The  soils  of  the  desert  shrub  analysis  region 
are  primarily  Aridisols,  found  in  the  Great 
Basin  and  on  southwestern  desert  plains  and 
plateaus.    They  are  low  in  organic  matter  but 
may  support  vegetation  suitable  for  livestock 
grazing.    Entisols  as  well  as  Aridisols  may  be 
found  in  the  Wyoming  basin  and  on  the 
Colorado  Plateaus.    Entisols  occur  on  some  of 
the  older  alluvial  fans  and  terraces,  as  well  as 
in  the  better  drained  basins  of  the  desert 
region. 

Southwestern  Shrubsteppe 

The  soils  of  the  southwestern  shrubsteppe 
analysis  region  are  typically  Aridisols.    The 
region's  excessive  heat  and  low  rainfall  are  the 
primary  mechanisms  for  Aridisol  formation. 
Organic  matter  is  present,  although  in  low 
amounts.    In  local  areas  where  conditions 
permit,  Mollisol  and  Entisol  soils  have 
developed. 

Chaparral-Mountain  Shrub 

In  the  Rocky  Mountains,  the  chaparral- 
mountain  shrub  analysis  region  contains 
Mollisols  that  may  have  a  subsurface  horizon 
of  clay.    In  the  southern  edge  of  the  Basin  and 
Range  province  and  the  upper  Gila  Mountains, 
Aridisols  that  have  a  low  content  of  organic 
matter,  and  a  horizon  of  accumulated  clay  may 
be  found. 

Pinyon-Juniper 

In  the  Basin  and  Range  province,  the  pinyon- 
juniper  analysis  region  includes  Aridisols, 
which  have  a  moderate-to-low  organic  matter 
content  and  may  have  accumulations  of 
carbonates.    In  the  Colorado  Plateaus,  the 
woodland  contains  Aridisols;  Entisols,  which 
have  no  pedogenic  horizons;  and  Mollisols, 


which  have  an  organic  surface  horizon  and  a 
high  pH. 

Mountain/Plateau  Grasslands 

Aridisols,  which  can  be  found  in  all  basins  and 
lowland  areas,  as  well  as  in  the  deserts  and 
plains,  are  the  dominant  soil  type  of  the 
plateau  analysis  region.    Some  Entisols  are 
found  in  narrow  bands  in  the  Colorado  Plateau 
stream  flood  plains;  Aridisols  and  Mollisols  with 
developed  horizons  are  located  in  central 
Colorado.    In  the  Yellowstone  River  area  of 
south-central  Montana,  the  grassland  soils  are 
Entisols  with  no  horizon  development.    Soils  in 
the  grasslands  of  the  northern  Rocky 
Mountains  are  Mollisols.    Mollisols  are  also  the 
principal  soils  of  the  Columbia  Plateau's 
foothills  or  Palouse  hills. 

Plains  Grasslands 

Soils  in  the  plains  grasslands  analysis  region 
are  varied.    Mollisols  and  Entisols  are  found 
from  the  Canadian  border  to  the  southern 
boundary  of  the  region  in  Texas.    The 
Wyoming  basin  has  extensive  alluvial  deposits 
in  stream  flood  plains  and  in  fans  at  the  foot 
of  mountains. 


Coniferous/Deciduous  Forest 

Soils  of  the  coniferous/deciduous  forest 
analysis  region  vary  tremendously.    Soils  along 
the  western  edge  of  the  Columbian  Plateau 
and  the  east  slope  of  the  Cascade  Mountains 
include  Mollisols,  Inceptisols,  and  Entisols.    At 
the  northern  edge  of  the  Columbia  Plateau  and 
in  much  of  the  northern  Rocky  Mountains, 
these  forests  occur  primarily  on  Inceptisols. 
Soils  of  the  rest  of  these  areas  are  largely 
Alfisols  and  Entisols.    In  the  middle  and 
southern  Rocky  Mountains,  coniferous  forests 
occur  on  Mollisols,  Entisols,  and  Alfisols. 
Coniferous  forests  in  the  Gila  Mountains  are 
largely  Mollisols. 

Aquatic  Resources 

Water  availability  varies  greatly  in  the  Western 
States,  from  abundant  in  the  mountains  to 
extremely  scarce  in  the  desert.    Mountainous 
areas  have  natural  lakes  and  large,  deep 
reservoirs.    Water  supply  is  low  to  moderate  in 
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the  tall-  and  shortgrass  prairies.    Surface 
lakes,  shallow  wells,  and  streams  are  used  for 
irrigation  and  livestock  watering.    Intermittent 
waters,  such  as  prairie  potholes,  are  important 
breeding  grounds  as  well  as  migration  stops 
for  waterfowl  and  other  wetland  species.    Many 
areas  of  the  southwest  and  intermountain 
areas  are  characterized  by  low  precipitation 
and  may  have  limited  water  sources.    Surface 
water  for  irrigation  and  livestock  comes  from 
the  numerous  reservoirs  on  major  rivers, 
smaller  streams  and  lakes,  ponds,  and  springs. 

The  ground-water  resources  of  the  BLM  lands 
include  outcropping,  unconsolidated  geologic 
formations  with  unconfined  water  tables 
(including  alluvial  valley  deposits),  and 
confined  aquifers  (generally  consolidated  rock) 
overlain  by  relatively  impermeable  formations 
(Figure  2-7,  Table  2-6).    Confined  aquifers 
receive  recharge  from  the  surface  where  they 
are  exposed,  typically  in  upland,  mountainous 
areas.    Because  of  the  overlying  iow 
permeability  formations  and  the  lack  of 
infiltration  from  precipitation,  confined  aquifers 
in  the  EIS  region  rarely  receive  recharge  in  the 
lower  elevation  plateaus  and  desert  plains 
(Table  2-7).    Unconfined  aquifers  may  have 
water  tables  ranging  in  depth  from  near  the 
surface  to  more  than  100  feet,  as  recharge 
from  the  surface  may  be  minimized  by 
extensive  evapotranspiration  and  low 
precipitation  input.    Water  tables  of  unconfined 
aquifers  may  approach  and  intersect  the 
surface  along  the  channels  of  major  permanent 
streams  in  the  alluvial  aquifers.    Ground  water 
may  be  abundant  in  those  valleys  where  deep 
alluvium  increases  aquifer  storage  capacity. 
Where  available,  ground  water  is  used  for 
agricultural  irrigation,  livestock  watering,  and 
population  water  supplies. 

Sagebrush 

Surface  Water 

Water  resources  associated  with  sagebrush 
communities  generally  are  limited  because  of 
the  low  precipitation  in  much  of  this  region. 
Streams  and  rivers  typically  originate  in  higher 
elevation  zones  and  flow  through  more  arid 
sagebrush  regions.    Stream  systems  that  are 
relatively  stable  (without  incised  channels)  in 
soils  with  good  water-holding  capacity  can 
store  large  quantities  of  water  during  episodes 
of  overbank  flooding,  resulting  in  local  ground- 


water development.    This  stored  water  is  later 
released  when  upstream  supplies  are  limited. 
Incised  streams  may  often  not  provide 
significant  localized  ground-water  systems  and 
often  result  in  ephemeral  conditions.    Other 
perennial  or  intermittent  surface  streams  may 
be  present  because  of  significantly  large 
ground-water  systems.    Other  natural  surface 
water  sources  are  springs  and  seeps  supplied 
by  a  range  of  ground-water  systems.    Some 
may  provide  very  persistent  water  from  year  to 
year,  while  others  may  dry  up  in  late  summer 
or  during  drought  periods.    Ponds  and  lakes 
seldom  occur  naturally  in  sagebrush  regions 
and  are  more  often  associated  with  spring  and 
reservoir  development. 

Water  quality  is  generally  acceptable  for  most 
wildlife  and  livestock  use,  with  pH  above  7.0, 
high  alkalinity,  and  elevated  dissolved  solids 
(greater  than  200  milligrams  per  liter  (mg/L). 
Usually,  temperature  and  sediment  are  the 
limiting  water  quality  criteria  for  fisheries. 
Temperature  extremes  respond  to  the  air 
temperature,  topographic  and  vegetative 
shading,  and  the  associated  ground-water 
system.    Sediment  sources  include  adjacent 
rangeland,  stream  banks,  and  in-channel 
deposits.    Sediment  also  causes  a  problem  for 
agriculture  by  filling  diversions,  ponds,  and 
canals. 

Sagebrush  watershed  systems  routinely 
undergo  extreme  flooding.    Unprotected  areas 
without  vegetation  can  yield  large  amounts  of 
water.    Where  runoff  water  is  concentrated, 
erosional  rills  and  eventual  gully  systems  can 
develop,  impeding  transportation,  draining 
ground  water,  and  producing  problems  with 
aesthetic  quality. 

Water  use  in  sagebrush  regions  is  limited 
because  of  the  limited  water  supply.    Typical 
uses  include  livestock  and  wildlife  watering, 
irrigation,  domestic  use,  passive  and  active 
recreation,  and  fisheries. 

The  Basin  and  Range  region  is  the  driest  in 
the  United  States,  with  large  parts  of  it  being 
classified  as  semiarid  and  arid.    Annual 
precipitation  in  the  valleys  in  Nevada  and 
Arizona  ranges  from  4  to  16  inches.    Most  of 
the  ground-water  resources  receive  their 
recharge  from  rainfall  on  adjacent,  higher 
elevation  mountains  and  ridges.    Surface 
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Figure  2-7.    Ground-water  regions  of  the  Western  United  States. 
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Table  2-6.    Summary  of  the  Principal  Physical  and  Hydrologic  Characteristics  of  the  Ground-Water  Regions  of  the  United  States 
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Table  2-7.    Common  Ranges  on  the  Hydraulic  Characteristics  of  Ground-Water  Regions  of  the  United  States 


,-,5 


Common  Ranges  in  Hydraulic  Characteristics  of  the  Dominant  Aquifers 

Transmissivity Hydraulic  Conductivity        Recharge  Rate  Well  Yield 


Region 


Geologic  Situation 


m2  day1 


Western  Mountains  with  thin  soils 

Mountain  over  fractured  rocks, 

Ranges  alternating  with  narrow 

alluvial  and,  in  part, 
glaciated  valleys 

Alluvial  Basins        Thick*  alluvial  (locally  glacial) 
deposits  in  basins  and 
valleys  bordered  by 
mountains 


-100 


ft'  day1  m  day'  ft  day1        mm  yr'      In.  yr1    m3  min'       gal  min1 

5-5,000,000       0.0003-15  0.001-50  3-50  0.1-2      0.04-0.4  10-100 


20-20,000 


2,000-200,000 


30-600         100-2,000       0.03-30       0.001-1         0.4-20       100-5,000 


Columbia  Lava       Thick  sequence  of  lava  flows      2,000-500,000      20,000-5,000,000      200-3,000      500-10,000 
Plateau  interbedded  with  unconsoli- 

dated deposits  and  overlain 
by  thin  soils 


5-300         0.2-10         0.4-80     100-20,000 


Colorado  Plateau   Thin*  soils  over  fractured 
and  Wyoming         sedimentary  rocks 
Basin 

High  Plains  Thick  alluvial  deposits  over 

fractured  sedimentary 
rocks 

Nonglaciated  Thin  regolith  over  fractured 

Central  region        sedimentary  rocks 

Glaciated  Thick  glacial  deposits  over 

Central  region        fractured  sedimentary 
rocks 


0.5-100 


5-1,000 


0.003-2 


0.01-5  0.3-50  0.01-2  0.04-2  10-1,000 

1,000-10,000          10,000-100,000            30-300         100-1,000  5-80  0.2-3  0.4-10  100-3,000 

10-1,000  5-500  0.2-20  0.4-20  100-5,000 

5-1,000  5-300  0.2-10  0.2-2  50-500 


300-10,000  3,000-100,000  3-300 

100-2,000  1,000-20,000  2-300 


Note:    All  values  are  rounded  lo  one  significant  figure. 

*An  average  thickness  of  about  5  was  used  as  the  break  point  between  thick  and  thin. 

Source:    Heath,  1984. 
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streams  originate  in  these  higher  rainfall  areas 
and  flow  through  the  sagebrush  region. 
Because  of  the  very  thin  cover  of 
unconsolidated  material  in  the  mountains  in  the 
Basin  and  Range  areas,  precipitation  runs  off 
rapidly  down  the  valleys  and  out  onto  the  fans, 
where  it  infiltrates  into  the  alluvium.    The 
center  of  many  basins  consists  of  flat-floored, 
vegetation-free  areas  onto  which  ground  water 
may  discharge  and  on  which  overland  runoff 
may  collect  during  intense  storms. 

Precipitation  in  the  sagebrush  portion  of  the 
Columbia  Plateau  provides  generally  small  and 
marginal  sources  of  water.    The  Columbia, 
Snake,  and  Colorado  Rivers  are  the  principal 
surface  waters  and  provide  hydroelectric 
power,  as  well  as  reservoir  resources.    The 
water  sources  of  the  Columbia  and  Snake 
Rivers  are  especially  important  because  they 
support  the  extensive  irrigation  projects  that 
support  agricultural  crops  and  livestock  in  this 
area. 

Ground  Water 

Ground-water  resources  in  the  sagebrush 
analysis  region  consist  of  areas  within  the 
central  and  northern  Basin  and  Range  Region, 
the  western  Columbia  Plateau,  most  of  the 
Wyoming  Basin,  and  portions  of  the  Colorado 
Plateau.    Ground  water  is  a  major  source  of 
water  in  the  Basin  and  Range  region.    Many  of 
the  valleys  in  this  region  have  been  developed 
for  agriculture.    Because  of  the  dry  climate, 
agriculture  requires  extensive  irrigation.    This 
irrigation  water  is  obtained  from  ground-water 
wells  drawing  from  the  sand  and  gravel 
deposits  in  the  valley  alluvium. 

The  Colorado  Plateau  and  Wyoming  Basin 
areas  are  dry,  sparsely  populated  regions  in 
which  most  water  supplies  are  obtained  from 
the  perennial  streams  that  flow  from  the 
bordering  mountains.    Thin  unconsolidated 
deposits  of  alluvium  capable  of  yielding  small- 
to-moderate  supplies  of  ground  water  occur 
along  valleys  and  major  streams.    Less  than  5 
percent  of  the  water  needs  are  supplied  by 
ground  water,  and  the  development  of  even 
small  ground-water  supplies  requires  detailed 
knowledge  of  the  rock  units  and  their  structure, 
as  well  as  the  chemical  quality  of  the  water. 


result  of  the  solution  of  gypsum  and  halite 
beds,  especially  within  lower  elevation  shales 
and  siltstones.    Freshwater  (less  than  1,000 
mg/L  dissolved  solids)  occurs  only  in  the  most 
permeable  sandstones  and  limestones. 
Because  of  the  large  surface  relief  and  dip  of 
the  aquifers,  wells  even  for  domestic  or  small 
livestock  must  penetrate  to  depths  of  a  few 
hundred  meters  in  much  of  the  area.    Water  is 
plentiful  in  the  Snake  River  area  of  the 
Columbia  Plateau  and  is  used  extensively  for 
irrigation  (USDA  1981).    Small  reservoirs 
supply  additional  water  for  irrigation  and 
recreation;  a  few  terminal  lakes  are  used 
mainly  for  recreation.    In  the  Colorado  Plateau, 
the  sandstone  deposits  provide  the  principal 
sources  of  ground  water  in  the  region  and 
contain  water  in  fractures  developed  along 
bedding  planes  and  across  the  beds  in 
interconnected  pores  (Heath  1984).    Much  of 
the  Columbia  Plateau  is  in  the  rain  shadow 
east  of  the  Cascades,  and  as  a  result, 
receives  only  8  to  48  inches  of  precipitation 
annually.    The  areas  that  receive  the  least  rain 
in  the  Plateau  are  the  sagebrush  regions 
immediately  east  of  the  Cascades  and  the 
plains  area  of  the  Snake  River. 

Recharge  to  the  ground-water  system  depends 
on  several  factors,  including  the  amount  and 
seasonal  distribution  of  precipitation  and  the 
permeability  of  surficial  materials.    Most 
precipitation  occurs  in  the  winter  and  thus 
coincides  with  the  cooler,  nongrowing  season 
when  conditions  are  most  favorable  for 
recharge.    Considerable  recharge  also  occurs 
by  infiltration  of  water  from  streams  that  flow 
onto  the  plateau  from  the  adjoining  mountains. 
Discharge  from  the  ground-water  system 
occurs  as  seepage  to  streams,  as  spring  flow, 
and  by  evapotranspiration  in  areas  where  the 
water  table  is  at  or  near  the  land  surface.  The 
famous  Thousand  Springs  and  other  springs 
along  the  Snake  River  canyon  in  southern 
Idaho  are  among  the  most  spectacular  displays 
of  ground-water  discharge  in  the  world.    The 
alluvial  valley  fill  deposits  in  the  Basin  and 
Range  area  also  provide  a  major  source  of 
water  for  agriculture.    Elsewhere  in  this  region, 
ground-water  supplies  are  limited  and  largely 
untapped.    Shallow  wells  commonly  contain 
large  amounts  of  salt. 


Mineralized  or  saline  water  (greater  than  1,000 
mg/L  of  dissolved  solids)  is  widespread  as  a 
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Desert  Shrub 


Ground  Water 


Surface  Water 

Annual  precipitation  in  this  region  averages 
between  5  to  10  inches,  although  some  desert 
areas  may  average  less  than  4  inches  of 
annual  precipitation.    Surface  water  resources 
are  limited  because  of  the  meager  rainfall, 
which  is  only  20  percent  of  the  frost-free 
season  evaporation  potential  (Garrison  et  al. 
1977).    Like  the  sagebrush  ecosystem,  the  few 
larger  surface  streams  that  flow  through  the 
desert  shrub  ecosystem  originate  in  higher 
rainfall,  higher  elevation  foothills  and  mountain 
areas.    The  large  surface  streams  have  many 
dams  and  reservoirs  to  help  supply  irrigation 
water  for  agriculture  in  this  region,  particularly 
the  Colorado,  Snake,  and  Gila  Rivers.    The 
Colorado  River  has  acquired  a  higher  salinity 
in  recent  years,  so  careful  evaluation  of 
present  and  future  watershed  management 
practices  will  determine  the  magnitude  and 
duration  of  this  water  quality  issue.    The  water 
resources  of  this  region  offer  a  unique  habitat 
to  wildlife  in  an  otherwise  arid  region. 

Surface  water  is  very  important  in  these  areas 
and  is  usually  dependent  upon  water 
originating  from  higher  elevation  watersheds  or 
large  ground-water  systems.    Perennial  river 
systems  are  uncommon.    Most  watershed 
drainages  are  ephemeral,  flowing  only  during 
periods  of  extreme  precipitation.    Where  river 
systems  are  absent,  the  only  permanent 
source  of  water  occurs  as  seeps,  springs,  and 
wells.    Other  water  sources  resembling  ponds 
are  supplied  by  occasional  precipitation  and 
occur  naturally  and  artificially.    Flooding  occurs 
in  winter,  spring,  and  summer;  flash  flooding  is 
common  in  summer. 

Surface  water  quality  is  generally  poor,  limited 
by  high  dissolved  solids,  sediment,  and  high 
temperature.    Surface  drinking  water  supplies 
are  limited  to  supporting  wildlife  and  livestock. 

Riparian  habitats  are  usually  limited  to  those 
areas  having  perennial  surface  water.    Stream 
channels  are  generally  low  gradient  with  fine- 
textured  substrates.    Typical  riparian 
vegetation  consists  of  saltcedar,  certain 
species  of  Cottonwood  and  willow,  and  grass- 
like species. 


The  absence  of  extensive  surface  water 
resources  emphasizes  the  importance  and 
dependence  upon  the  ground-water  resources 
in  this  region.    Irrigation  water  is  obtained  from 
large  springs  in  Nevada  and  local  wells  in 
various  areas.    These  water  sources  are  also 
used  to  supply  livestock  with  drinking  water 
year-round.    Ground-water  quality  is  variable; 
however,  most  potable  water  systems  make 
use  of  these  subsurface  supplies.    The  ground 
water  of  this  region,  like  portions  of  the 
sagebrush  region,  is  concentrated  in  the 
alluvial  valley  deposits  and  sedimentary  basin 
fills.    Extensive  ground-water  withdrawals  from 
these  alluvial  deposits  result  in  their 
compaction  and  consequent  subsidence  in  the 
ground  surface.    In  areas  of  southern  Arizona, 
more  than  13  feet  of  subsidence  have  been 
observed  (Heath  1984).    Additionally,  the 
dependence  on  ground-water  resources  in  this 
ecosystem  has  been  aggravated  by  the  need 
to  preserve  unique  and  critical  ground-water 
pools  and  habitats,  such  as  that  of  the  desert 
pupfish. 

Southwestern  Shrubsteppe 

Water  resources  in  the  southwestern 
shrubsteppe  region  are  very  limited  because  of 
the  low  precipitation.    Surface  water  is  very 
important  in  these  areas  and  is  usually 
dependent  upon  water  originating  from  higher 
elevation  watersheds  or  large  ground-water 
systems.    Perennial  river  systems  are 
uncommon.    Most  watershed  drainages  are 
ephemeral,  flowing  only  during  periods  of 
extreme  precipitation.    Where  river  systems 
are  absent,  the  only  permanent  source  of 
water  occurs  as  seeps,  springs,  and  wells. 
Other  water  sources  resembling  ponds  are 
supplied  by  occasional  precipitation  and  occur 
naturally  and  artificially. 

Surface  Water 

The  surface  water  of  this  region  is  generally 
limited  to  ephemeral  streams  that  are  present 
only  immediately  after  thunderstorms.    The 
southwestern  shrubsteppe  region  typically 
receives  less  than  7  inches  of  precipitation 
annually.    In  addition,  there  are  larger  rivers 
that  cross  the  southwestern  shrubsteppe,  such 
as  the  Pecos  and  Rio  Grande,  and  the  upper 
reaches  of  the  Gila  River,  but  these  are 
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dependent  upon  the  greater  rainfall  and  runoff 
received  in  their  headwater  reaches  in  the 
Rockies  to  traverse  this  arid  region  year-round. 
Although  these  water  resources  may  be 
temporally  and/or  spatially  limited,  they  are 
quite  significant  because  they  provide  vital 
sources  of  water  for  wildlife  and  livestock  in  a 
relatively  arid  environment.    Reservoirs  along 
these  major  rivers  also  provide  surface  water 
habitats  and  irrigation  resources.    Areas  of  this 
analysis  region  are  used  as  rangeland,  except 
where  converted  to  irrigation  farming. 
Flooding  occurs  in  winter,  spring,  and  summer; 
flash  flooding  is  common  in  summer. 

Surface  water  quality  is  generally  poor,  limited 
by  high  dissolved  solids,  sediment,  and  high 
temperature.    Surface  drinking  water  supplies 
are  limited  to  supporting  wildlife  and  livestock. 

Riparian  habitats  are  usually  limited  to  those 
areas  having  perennial  surface  water.    Stream 
channels  are  generally  low  gradient  with  fine- 
textured  substrates.    Typical  riparian 
vegetation  consists  of  saltcedar,  certain 
species  of  cottonwood  and  willow,  and  grass- 
like species. 

Ground  Water 

The  ground-water  wells  of  this  analysis  region 
are  similar  to  those  of  the  other  regions  that 
occur  in  the  Basin  and  Range  region.    The 
alluvial  valley  deposits  are  tapped  for  their 
ground-water  resources  in  the  southwestern 
shrubsteppe  region  and  provide  most  of  the 
water  for  the  area's  agricultural  practices, 
industry,  and  population  centers.    Significant 
ground-water  resources  occur  within  the  thick 
alluvial  sequences  that  drape  from  the 
southern  perimeter  of  the  Colorado  Plateau 
and  the  southern  Rocky  Mountains. 

Chaparral-Mountain  Shrub 

Surface  Water 

Surface  water  resources  of  the  chaparral- 
mountain  shrub  region  are  limited.    Because 
this  region  generally  occurs  adjacent  to  higher 
elevation  areas,  it  receives  more  precipitation 
than  lower  elevation  desert  regions,  sometimes 
more  than  28  inches  annually.    The  milder 
temperatures  associated  with  the  higher 
elevations  also  help  to  offset  the  oppressive 
heat  that  occurs  in  the  lower  elevation  regions. 


Precipitation  often  occurs  in  association  with 
thunderstorms,  and  despite  the  high  runoff  and 
"flash"  flooding  in  ephemeral  washes  caused 
by  the  sloping  nature  of  the  chaparral- 
mountain  shrub  lands,  the  dense  vegetation  of 
deciduous  and  evergreen  trees  and  understory 
brush  generally  reduce  significant  slope 
erosion.    Those  surface  water  streams  that 
flow  through  this  region  typically  have  their 
headwaters  established  in  the  nearby 
mountains.    The  annual  rainfall,  the  potential 
evapotranspiration,  and  the  sloping  character 
of  this  region  reduce  the  establishment  of  any 
large  surface  water  bodies,  lakes,  or  ponds. 

Ground  Water 

The  chaparral-mountain  shrub  analysis  region 
occurs  between  the  ground-water  recharge 
areas  along  the  upland  ridges  and  mountains 
and  the  lower  lying  basin  and  valley  discharge 
areas.    Depending  upon  local  geological 
conditions,  springs  and  seeps  may  be  present 
and  provide  localized  areas  with  water  year- 
round.    Although  ground-water  resources  are 
limited,  they  may  often  be  the  only  reliable 
source  of  water  in  this  region  because  of  the 
dependence  of  surface  water  streams  on  rain 
and  snowfall  conditions  in  the  higher  elevations 
during  the  winter  months.    In  the  chaparral- 
mountain  shrub  region,  ground-water  storage 
capacity  is  limited  because  of  thin  soils  and 
shallow  crystalline  bedrock.    Although  fractured 
bedrock  can  provide  increased  ground-water 
storage,  the  best  opportunities  for  ground- 
water resources  exist  in  those  areas  that 
contain  at  least  moderate  thicknesses  of 
hillside  colluvium  or  areas  underlain  by 
permeable  sedimentary  or  volcanic  rock. 

Pinyon-Juniper 

Surface  Water 

In  the  pinyon-juniper  analysis  region,  more 
than  one-half  of  the  annual  precipitation  occurs 
in  winter;  consequently,  there  is  a  general 
deficiency  of  moisture  throughout  much  of  the 
year.    Only  several  of  the  larger  streams  and 
their  tributaries  maintain  a  yearlong  flow,  and 
most  of  these  have  their  headwaters  in  higher 
elevation  regions,  recharged  by  snowmelt  in 
the  mountains.    Much  of  the  water  in  the 
streams  is  stored  in  reservoirs  and  is  used  for 
irrigation  and  municipal  water  supplies.    Small 
natural  and  artificial  lakes  at  the  higher 
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elevations  are  used  for  fishing  and  other 
recreation. 

Runoff  from  these  areas  can  be  extreme, 
resulting  in  deeply  incised  channels  and  large 
sediment  supplies  to  downstream  areas. 
Downward  channel  erosion  is  limited  by 
bedrock.    Surface  runoff  can  be  controlled  by 
minimizing  the  extent  of  bare  soil. 

Water  quality  is  generally  poor  because  of  high 
dissolved  solids,  sediment,  and  temperature. 
Use  of  the  water  is  therefore  limited  to  wildlife 
and  livestock  drinking  water. 

Riparian  habitat  is  limited  to  areas  having 
permanent  water.    Vegetation  occurs  mainly  as 
grass  and  sedge  components. 

Ground  Water 

Ground  water  is  limited  and  usually  occurs 
only  at  great  depth.    Along  the  western  slope 
of  the  Rocky  Mountains  and  the  Colorado 
Plateau,  the  pinyon-juniper  region  occurs 
between  the  higher  elevation  zones  of  ground- 
water recharge  and  the  lower  elevation 
ground-water  discharge  areas.    Some  water  for 
irrigation  is  pumped  from  deep  wells  and  is 
generally  good  quality.    The  water  table  in  this 
region  is  dropping  because  of  pumping  in 
excess  of  the  aquifer  recharge.    Like  the 
chaparral-mountain  shrub  region,  the  ground- 
water storage  capacity  in  the  pinyon-juniper 
region  is  limited  because  of  thin  soils  and 
shallow  crystalline  bedrock.    Fractured  bedrock 
can  provide  increased  ground-water  storage, 
but  the  often  rugged  and  irregular  topography 
does  not  provide  much  opportunity  for  ground- 
water resource  development. 

Mountain/Plateau  Grasslands 

Surface  Water 

In  the  Columbia  Plateau,  segments  of  the 
Snake  and  Columbia  Rivers  drain  through  the 
plateau  grasslands  areas.    The  more  isolated 
mountain  grasslands  include  areas  of  Montana, 
drained  by  the  headwaters  of  the  Missouri 
River  and  the  upper  reaches  of  the 
Yellowstone  and  Bighorn  Rivers.    This 
abundance  of  surface  water  is  contrasted  with 
the  Colorado  Plateau  grasslands,  which  are 
more  arid. 


In  this  Colorado  Plateau  grassland  region, 
water  is  scarce  and  the  low  precipitation  and 
intermittent  streamflow  provide  a  small  amount 
of  water  for  agriculture.    The  Little  Colorado 
River,  the  San  Juan  River,  and  the  Rio  Grande 
drain  through  the  area  but  have  their 
headwaters  in  the  higher  elevation  pinyon- 
juniper  and  ponderosa  pine  areas.    Numerous 
dams  and  reservoirs  have  been  constructed  to 
more  efficiently  manage  surface  water 
resources  in  this  region.    Water  from  the 
Navajo  Lake  in  northern  New  Mexico  is  to  be 
used  for  an  irrigation  project  planned  for  the 
San  Juan  River  Valley  region. 

Ground  Water 

Ground  water  is  plentiful  in  some  areas, 
although  it  has  been  noticeably  decreasing 
over  the  past  several  years  because  of 
extensive  use.    Most  recharge  occurs  in  the 
winter  during  the  snowmelt  periods.    In  the 
Columbia  Plateau,  the  fractured  basalt  ground- 
water system  is  recharged  by  precipitation  and 
the  infiltration  of  stream  water  on  the  plateau 
surface.    In  the  Colorado  Plateau,  water  moves 
down  the  dip  of  the  sedimentary  beds,  away 
from  the  higher  elevation  recharge  areas  to 
discharge  along  the  channels  of  major  streams 
through  seeps  and  springs,  and  along  the 
walls  of  the  canyon  cut  by  the  streams.    The 
dependence  on  ground  water  for  irrigation  and 
livestock  watering  in  the  mountain/plateau 
grasslands  region  requires  prudent 
management  of  this  limited  resource. 

Plains  Grasslands 

Surface  Water 

The  northern  and  eastern  portions  of  this 
region  contain  many  kettle  lakes  and  prairie 
potholes  that  are  important  to  wildlife.    The 
southern  sections  have  many  playa  lakes;  most 
of  these  are  intermittent,  although  some  are 
moist  year-round.    The  relatively  few  perennial 
streams  are  typically  broad,  sluggish,  and  silt- 
laden.    Many  ponds  and  small  reservoirs  have 
been  constructed  on  intermittent  streams,  and 
large  reservoirs  have  been  constructed  on 
larger  rivers. 

Water  quality  is  generally  good,  capable  of 
supplying  any  use.    Some  salinity  problems 
can  occur  because  of  agricultural  irrigation 
practices  or  where  salts  are  allowed  to 
accumulate  near  the  soil's  surface. 
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Stream  channels  are  generally  of  low  gradient 
in  fine  to  moderately  fine  substrates.    Woody 
vegetation,  particularly  cottonwood  and  willow 
play  an  important  role  in  providing  stability  and 
cover.    Slow  moving  streams,  ponds,  and  bogs 
provide  ideal  conditions  for  sedge,  tule,  and 
willow  development.    Substrates  can  provide 
ideal  fisheries  habitat,  except  where  excessive 
erosion  may  provide  sediment  that  fills  pools 
and  covers  gravel  areas. 

Ground  Water 

The  High  Plains  region  is  underlain  by  alluvial 
materials  derived  from  the  Rocky  Mountains, 
referred  to  as  the  Ogallala  Formation,  which 
forms  one  of  the  most  productive  and  most 
intensively  developed  aquifers  in  the  United 
States.    Natural  discharge  from  the  aquifer 
occurs  to  streams  and  seeps  along  the  eastern 
boundary  of  the  plains. 

The  widespread  occurrence  of  permeable 
layers  of  sand  and  gravel,  which  permit  the 
construction  of  large-yield  wells  almost  any 
place  in  the  region,  has  led  to  the 
development  of  an  extensive  agricultural 
economy  largely  dependent  on  irrigation.    Most 
of  this  water  is  derived  from  ground-water 
storage,  resulting  in  a  long-term  continuing 
decline  in  ground-water  levels  in  parts  of  the 
region  of  as  much  as  3  feet  per  year.    In 
areas  where  intense  irrigation  has  long  been 
practiced,  the  depletion  of  ground-water 
storage  is  severe.    The  lowering  of  the  water 
table  has  resulted  in  a  10-  to  50-percent 
reduction  in  the  saturated  thickness  of  the 
High  Plains  aquifer  in  an  area  of  12,000 
square  miles  (Heath  1984).    Although  the 
decline  in  the  water  table  and  reduction  in  the 
saturated  thickness  are  cause  for  concern, 
from  a  regional  standpoint  the  depletion  does 
not  represent  a  large  part  of  the  storage  that 
is  available  for  use.    Future  developments  in 
High  Plains  ground-water  resources  should  be 
oriented  toward  maintaining  aquifer  conditions 
to  ensure  water  supplies  for  later  use. 

Coniferous/Deciduous  Forest 

Surface  Water 

Water  is  generally  abundant  in  the  central  and 
northern  sections  of  this  region.    Many  of  the 
larger  surface  streams  that  flow  through  these 
regions  originate  in  the  mountains.    Natural 
lakes  are  common,  and  numerous  large  and 


deep  reservoirs  have  been  constructed  on 
major  rivers  to  provide  water  for  irrigation, 
power,  and  domestic  and  municipal  uses. 
Most  natural  lakes  and  ponds  are  relatively 
shallow  and  are  rich  in  organic  matter. 
Reservoirs  are  typically  much  deeper  and 
colder,  and  are  relatively  nutrient  poor. 

Water  quality  in  most  cases  is  very  good, 
suitable  for  any  use.    Typical  total  dissolved 
solids  are  below  100  mg/L  and  are  regulated 
by  the  solubility  of  the  geologic  formations. 
Temperature  and  dissolved  oxygen  are  suitable 
for  cold  water  fisheries  where  topographic  and 
vegetative  shading  provide  solar  radiation 
control. 

Water  use  in  the  coniferous  forest  regions  is 
limited  to  drinking  water  supplies  for  livestock, 
wildlife,  and  people.    Occasionally,  water  is 
used  during  mining  and  construction. 

Streams  can  be  described  in  terms  of 
erosional  and  depositional  segments. 
Depositional  segments  generally  have  high 
gradients  (greater  than  0.01  feet  per  foot)  with 
bedrock  or  course  substrate,  or  depositional 
segment,  with  lower  gradients  and  finer 
substrate.    Erosional  segments  are  often 
confined  by  the  valley  walls,  and  as  a  result, 
streamside  vegetation  is  limited  to  conifers  and 
whatever  wetland  vegetation  can  exist  in  the 
limited  soil.    Large  organic  debris  may  be 
important  in  providing  aquatic  habitat  diversity. 
Depositional  segments  often  provide  highly 
productive  wetland  vegetation. 

Ground  Water 

Ground  water,  relatively  abundant  in  many 
valleys,  is  used  for  irrigation  and  livestock 
watering.    In  ridges  and  in  intermountain 
basins,  ground  water  is  usually  scarce.    Water 
quality  in  the  region  is  generally  good, 
although  salinity  is  a  problem  in  the  lower 
reaches  of  many  major  streams.    Southern 
sections  of  this  region  and  lower  elevations 
have  more  moderate  supplies  of  water. 
Ground-water  supplies  are  limited. 

Fish  and  Wildlife 

No  single  Federal  or  State  agency  manages 
more  fish  and  wildlife  habitats  than  the  Bureau 
of  Land  Management.    The  158  million  acres 
in  this  13  State  EIS  area  sustain  an 
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abundance  and  diversity  of  fish  and  wildlife 
resources.    As  population  pressures  restrict 
American  wildlife  habitats,  the  varied  habitats 
on  public  land  are  becoming  increasingly 
important  in  maintaining  a  national  fish  and 
wildlife  heritage.    The  public  lands  provide  a 
permanent  or  seasonal  home  for  more  than 
3,000  species  of  mammals,  birds,  reptiles,  fish, 
and  amphibians. 

Public  lands  provide  significant  portions  of  the 
habitat  of  many  of  the  species  that  have  made 
tremendous  recoveries  in  their  numbers  since 
the  turn  of  the  century.    One  of  the  most 
dramatic  increases  in  numbers  has  occurred 
with  the  pronghorn  antelope.    Public  lands 
make  up  about  45  percent  of  the  habitat  of  the 
pronghorn  antelope  in  the  West  (BLM  1988). 
Approximately  288,000  currently  occur  on 
public  lands  in  the  EIS  area  (BLM  1988);  in 
1922-24  the  entire  U.S.  population  of 
pronghorns  was  estimated  at  only  13,000  head 
(Wildlife  Management  Institute  1980).    BLM 
also  manages  80  percent  of  the  remaining 
habitat  for  the  desert  bighorn  sheep  (BLM 
n.d.).    Their  populations  have  been  expanded 
dramatically  in  recent  years  through  transplants 
and  habitat  and  water  developments, 
increasing  in  the  mid-1980s  to  around  5,000  in 
the  EIS  area  (BLM  1988).    The  public  lands 
also  provide  habitat  for  many  of  the  78 
endangered  and  threatened  wildlife  species 
that  occur  in  these  13  States  (50  CFR  17.11) 
(Appendix  H).    Wildlife  habitat  management  on 
the  public  lands  will  continue  to  be  significant 
to  the  recovery  of  many  of  these  species. 

With  the  tremendous  variation  of  terrestrial 
habitats  on  public  lands,  from  alpine  mountain 
crests  in  Montana  to  near  sea  level,  hot,  arid 
deserts  in  southwestern  Arizona,  there  is  a 
comparable  variety  of  wildlife  species.    Wildlife 
species  range  from  mountain  goats  and  grizzly 
bears  to  Gila  monsters  and  javelina.    For  this 
document,  however,  the  habitats  found  at  the 
extreme  limits  of  climatic  situations  do  not  lend 
themselves  to  the  types  of  vegetation 
treatments  analyzed  in  this  EIS  because  of  the 
tremendous  limitations  in  growing  conditions. 
Therefore,  there  will  be  few  impacts  to  their 
wildlife  communities,  and  it  is  unnecessary  to 
discuss  them  in  great  detail.    Likewise,  there 
are  small  localized  wildlife  species  (for 
example,  most  invertebrates)  that  can  only  be 
addressed  in  general  terms  because  the 
impacts  would  be  site-specific  and  would 


require  careful  consideration  in  the  site- 
specific  activity  plans.    The  primary  discussion 
in  this  affected  environment  chapter  will  be 
limited  to  those  species  that  would  most  likely 
be  affected  on  a  general  scale. 

Perhaps  the  consistently  most  significant 
wildlife  habitats  on  public  lands  are  the 
riparian  habitats.    As  a  general  practice  the 
riparian  areas  will  be  avoided  by  the 
treatments  proposed  in  this  EIS;  however,  a 
few  manual,  herbicide,  and  burning  treatments 
will  be  used  in  riparian  areas  primarily  for  the 
purpose  of  controlling  exotic,  undesirable 
vegetation. 

Undisturbed  riparian  ecosystems  normally 
provide  abundant  food,  cover,  and  water,  and 
often  contain  some  special  ecological  features 
or  combination  of  features  that  are  not  often 
found  in  upland  areas.    Consequently,  riparian 
ecosystems  are  extremely  productive,  and 
have  diverse  habitat  values  for  fish  and 
wildlife.    The  importance  of  riparian 
ecosystems  can  be  attributed  to  specific 
biological  and  physical  features,  including: 

(1)  Predominance  of  woody  plant 
communities; 

(2)  Presence  of  surface  water  and 
abundant  soil  moisture; 

(3)  Close  proximity  of  diverse  structural 
features  (live  and  dead  vegetation, 
water  bodies,  nonvegetated  substrates), 
resulting  in  extensive  edge  and 
structurally  heterogeneous  wildlife 
habitats; 

(4)  Distribution  in  long  corridors  that 
provide  protective  pathways  for 
migrations  and  movements  between 
habitats.    (Brinson  et  al.  1982) 

The  wildlife  group  most  directly  affected  by  the 
quality  of  riparian  habitat  are  the  fisheries 
communities.    The  quality  of  fisheries  habitat 
has  a  direct  correlation  to  the  health  of  the 
riparian  community  (AFS  1980).    Riparian 
areas  are  also  extremely  significant  to  bird 
populations.    Eighty-two  percent  of  breeding 
birds  in  northern  Colorado  occur  in  riparian 
areas,  and  51  percent  of  all  bird  species  in  the 
Southwestern  States  are  completely  dependent 
on  riparian  areas  (Knopf  et  al.  1988).    Riparian 
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areas  also  attract  a  disproportionate  number  of 
migrating  bird  species.    In  comparison  to 
surrounding  uplands,  riparian  areas  may  attract 
up  to  10  times  the  variety  of  bird  species  in 
the  spring,  and  14  times  the  numbers  in  the 
fall  (Knopf  et  al.  1988).    Other  vertebrate 
species  are  also  highly  dependent  on  riparian 
areas  (Knopf  et  al.  1988). 

The  aquatic  habitats  are  as  diverse  as  the 
terrestrial  habitats,  ranging  from  portions  of  the 
Columbia  and  Snake  River  systems  to  isolated 
springs  in  the  hot  desert  regions.    Both 
anadromous  and  resident  fish  species  occur, 
including  introduced  species  as  well  as  native 
species.    Many  aquatic  stream  environments 
do  not  easily  lend  themselves  to  divisions  by 
analysis  regions  because  they  flow  through 
several  vegetation  zones,  with  the  headwaters 
in  the  higher  elevations  in  coniferous  or  alpine 
regions  and  flowing  down  into  grassland  or 
desert  regions,  often  within  a  few  miles. 
Streams  often  have  their  headwaters  on  non- 
BLM-administered  lands. 

Fisheries  will  be  divided  into  three  categories 
for  ease  of  discussion.    Anadromous  fisheries 
are  cold  water  habitats  used  by  fish  species 
that  migrate  from  the  ocean  up  a  fresh  water 
stream  to  spawn,  with  the  young  returning  to 
the  ocean  to  mature.    Typical  anadromous 
species  include  the  Pacific  and  coho  salmon 
and  the  steelhead  trout.    Cold  water  resident 
fisheries  are  cold  water  habitats;  streams  are 
characterized  by  low  water  temperature, 
definite  channel  gradient,  sand,  gravel  or  rock 
substrate,  strong  currents,  high  oxygen 
content,  low  nutrient  values,  and  lack  of  rooted 
aquatic  vegetation  (Smith  1966).    The 
classification  is  less  definite  for  lakes: 
generally  the  water  temperature  remains  cold 
year-round  (below  60  °F),  nutrient  values  are 
low,  and  aquatic  plants  are  not  abundant 
(USDI  1986x).    Typical  fish  species  in  cold 
water  habitats  include  the  native  cutthroat, 
Apache  and  Gila  trout,  native  suckers  and 
minnows,  and  the  introduced  rainbow,  brook, 
and  brown  trout.    Warm  water  fisheries  are 
characterized  by  higher  water  temperatures, 
gentle  channel  gradients,  soft  bottom  materials, 
slow  currents,  lower  oxygen  content,  high 
nutrient  values,  and  substantial  rooted  aquatic 
vegetation.    Lakes  often  have  similar 
characteristics,  less  channel  features,  and 
have  at  least  one  warm  season  exceeding  the 
water  temperature  limits  of  cold  water  fish 


Canada  Thistle 

species  (Smith  1966.)    Typical  warm  water 
species  include  the  bluegill,  largemouth  bass, 
crappie,  catfish,  squawfish,  pupfish,  and  the 
exotic  Asian  carp  (Cooperrider  et  al.  1986). 

Following  are  the  discussions  of  the  general 
wildlife  species  and  habitat  relationships  found 
on  public  lands  within  the  analysis  regions 
occurring  in  the  13-State  EIS  area. 

Sagebrush 

Because  of  its  expanse,  the  sagebrush  region 
is  a  very  significant  wildlife  habitat,  though  it 
contains  less  species  diversity  than  most  other 
vegetation  regions.    Sagebrush  is  typically 
associated  with  the  cold  desert  where  some 
snow  and  cold  weather  occurs  during  the 
winters,  which  causes  wildlife  to  use  habitat 
areas  in  seasonal  shifts.    Also,  sagebrush  is 
commonly  an  elevational  biotic  zone  with 
pinyon-juniper  or  conifer  forest  above  and 
saltbush,  greasewood,  riparian,  grassland,  or 
other  sagebrush  flats  below.    As  a  result, 
sagebrush  can  be  used  as  a  singular  habitat 
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type  or  in  conjunction  with  other  vegetation 
habitat  types. 

As  a  singular  habitat  type,  sagebrush  is  often 
monotypic  over  large  areas.    Few  species  find 
these  large  expanses  as  high-quality  habitat. 
The  best  sagebrush  habitat  includes  a  mix  of 
multiage  sagebrush  with  associated  perennial 
bunch  grasses  and  forbs,  and  interspersed 
with  open  wet  meadows  or  riparian  areas. 
Typical  wildlife  of  open  sagebrush  include  the 
sage  grouse,  sage  thrasher,  sage  sparrow, 
sagebrush  lizard  (all  named  for  the  type  of 
vegetation),  black-tailed  jackrabbit,  pygmy 
cottontail,  Ord's  kangaroo  rat,  Great  Basin 
kangaroo  rat,  deer  mouse,  Columbia  ground 
squirrel,  sagebrush  vole,  white-tailed  prairie 
dog,  badger,  coyote,  black-billed  magpie,  gray 
flycatcher,  canyon  wren,  horned  lark,  burrowing 
owl,  red-tailed  hawk,  ferruginous  hawk,  and 
several  other  raptors.    Reptiles  of  the 
sagebrush  region  include  the  common  garter 
snake,  western  rattlesnake,  western  skink,  and 
sagebrush  lizard.    Pronghorn  antelope  can  be 
very  common  in  sagebrush  type  when  the 
sagebrush  is  less  than  24  inches  tall,  a  variety 
of  forbs  and  other  forage  are  present,  the 
stand  is  open  (less  than  50  percent  cover), 
and  water  and  other  habitat  components  are 
available  (Cooperrider  et  al.    1986).    When 
sagebrush  occurs  in  conjunction  with  broken 
terrain — especially  rimrock — mule  deer,  golden 
eagles,  prairie  falcons,  and  in  some  areas, 
bighorn  sheep  or  chukar  partridge  may 
commonly  occur. 

As  an  elevational  ecotone,  the  sagebrush 
vegetation  zone  is  an  extremely  significant 
wildlife  habitat.    Along  the  slopes  of  many 
western  mountain  ranges,  the  sagebrush 
vegetation  type,  often  in  conjunction  with 
scattered  juniper  and  pinyon,  commonly  occurs 
below  deep  snow  areas,  making  them  suitable 
as  wildlife  (especially  big  game)  winter  ranges. 
Although  most  sagebrush  and  juniper  species 
are  low-quality  forage,  they  are  usually 
associated  with  high-quality  browse  species, 
such  as  bitterbrush,  mountainmahogany,  and 
cliffrose.    Most  critical  western  winter  ranges 
have  sagebrush  as  a  significant  portion  of  their 
vegetation  component.    In  addition  to  the  mule 
deer  and  elk,  the  large  predators  and 
scavengers  also  congregate  on  the  winter 
ranges.    Mountain  lion,  bobcat,  coyote,  bald 
and  golden  eagles,  and  ravens  are  winter 
residents  of  the  sagebrush  region. 


Aquatic  Species 

Fisheries  associated  with  sagebrush  are 
usually  cold  water  habitat  containing  exotic 
rainbow,  brook,  and  brown  trout  in  addition  to, 
and  often  in  competition  with,  the  native 
cutthroat  trout  and  other  native  nongame  fish. 
Many  of  the  northwestern  streams  flowing 
through  the  sagebrush  region,  such  as  the 
Snake/Salmon  River  system,  are  anadromous 
fisheries.    Warm  water  fisheries  are  uncommon 
and  are  generally  manmade  reservoirs.    The 
most  abundant  amphibians  of  the  Great  Basin 
region  are  the  common  leopard  frog  and  the 
western  frog  (Dickerson  1969). 

Invertebrates 

Several  skipper  and  blue  butterflies,  such  as 
the  Acmon  blue,  orange-bordered  blue, 
common  checkered  skipper,  and  small 
checkered  skipper,  as  well  as  several  other 
butterflies  and  moths,  such  as  the  ornate  tiger 
moth,  the  monarch  butterfly,  and  the  west 
coast  lady  butterfly,  appear  in  the  sagebrush. 
Other  invertebrates  found  here  include  the 
honey  bee,  metaphid  jumping  spider,  three- 
lined  potato  beetle,  and  field  cricket. 

Riparian  areas  or  wet  meadows  are  critical  to 
the  rearing  of  sage  grouse  broods  (Call  1974). 
Riparian  areas  with  large  deciduous  trees, 
such  as  cottonwoods,  are  the  most  significant 
for  most  nongame  birds  and  raptors.    Their 
variety  and  densities  increase  significantly  in 
these  multilayered  riparian  systems 
(Cooperidder  et  al.  1986).    Of  the  148  species 
of  breeding  birds  in  the  Great  Basin,  only  17 
(11  percent)  do  not  use  riparian  areas  (Ohmart 
and  Anderson  1982).    Riparian  areas  are  also 
significant  to  big  game.    Pronghorn  antelope 
use  them  extensively  in  summer  (Cooperidder 
et  al.  1986).    Mule  deer  and  elk  also  use 
riparian  areas  extensively  for  food,  cover,  and 
travel  and  migration  corridors  (Thomas  et  al. 
1979).    Riparian  vegetation  is  also  significant 
to  the  maintenance  and  quality  of  cold  water 
stream  fisheries.    Numerous  studies  have 
documented  the  relationship  of  good  condition 
riparian  habitat  to  high-quality  trout  populations 
(Platts  1984). 

Desert  Shrub 

The  desert  shrub  analysis  region  consists  of 
two  major,  but  dissimilar,  vegetation 
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ecosystems.    The  saltbush-greasewood 
association  is  a  cold  desert  community,  very 
often  a  lower  elevation  or  lower  available 
moisture  condition  within  the  sagebrush 
analysis  region.    The  second  ecosystem  is  a 
hot  desert  association  composed  of  the  Mojave 
and  Sonoran  Deserts  and  is  typified  by 
creosotebush  and  creosotebush/bur  sage 
vegetation  communities. 

The  saltbush-greasewood  association  extends 
from  southeast  Oregon  and  western  Nevada  to 
the  Bighorn  Basin  in  Wyoming  and  the  San 
Luis  Valley  in  Colorado.    Neither  of  these  two 
vegetation  communities  are  high-quality  wildlife 
habitats,  but  in  conjunction  with  adjacent 
vegetation  communities,  can  provide  valuable 
habitat  diversity.    Typical  wildlife  species  using 
these  habitats  include  desert  kangaroo  rats, 
little  pocket  mice,  jackrabbits,  horned  larks, 
vesper  sparrows,  loggerhead  shrikes,  western 
whiptail  and  side-blotched  lizards,  and 
rattlesnakes.    The  pronghorn  antelope  may 
make  extensive  use  of  this  type  in  conjunction 
with  other  vegetation  types  (Shelford  1963). 

These  vegetation  communities  are  generally 
associated  with  saline  basins  and  valley  floors 
commonly  within  closed  water  basins. 
Permanent  water  is  extremely  scarce  and 
natural  fisheries  resources  are  almost 
nonexistent.    However,  some  very  unique 
fisheries  occur  in  permanent  springs  and 
marshes  in  the  bottom  of  several  isolated 
valleys. 

The  hot  desert  region  includes  southern 
Nevada,  extreme  southwestern  Utah,  and 
extreme  western  and  south-central  Arizona. 
The  hot  desert  associations  are  much  more 
diverse  than  either  the  saltbush-greasewood 
association  or  the  sagebrush  cold  desert 
regions  and  contain  some  unique  wildlife 
species.    Hot  deserts  are  typified  by  having 
evaporation  rates  far  exceeding  the  annual 
rainfall;  therefore,  the  native  plants  and 
animals  are  often  extremely  well  adapted  to 
surviving  arid  conditions.    Several  animals  are 
present  throughout  this  area.    These  include 
the  bighorn  sheep,  mule  deer,  kit  fox,  spotted 
skunk,  Merriam's  kangaroo  rat,  rock  squirrel, 
Harris'  antelope  squirrel,  southern  grasshopper 
mouse,  Harris'  hawk,  zone-tailed  hawk, 
Gambel's  quail,  white-winged  dove,  common 
ground  dove,  elf  owl,  Bendire's  thrasher, 
phainopepla,  Lucy's  warbler,  Abert's  towhee, 


desert  tortoise,  sidewinders  and  other 
rattlesnakes,  and  several  lizards  (Shelford 
1963). 

Like  the  uplands,  the  riparian  habitats  in  the 
desert  shrub  region  are  extremely  varied. 
Riparian  areas  are  scarce,  except  along  the 
Colorado  River  system  drainages  in  Arizona, 
Utah,  portions  of  Colorado,  and  Nevada; 
neither  the  saltbush  desert  nor  the  hot  desert 
portions  of  the  region  have  any  significant 
quantity.    Most  of  this  riverine  habitat  has 
been  severely  depleted  with  the  impounding 
and  channelization  of  the  rivers  and  has  been 
heavily  invaded  by  the  exotic  saltcedar.    The 
river  impoundment  flooded  pre-existing  riparian 
areas,  clearing  the  riparian  bottomland  and 
reducing  the  natural  reproduction  of  native 
species.    This  allowed  for  significant  invasions 
of  exotic  species,  especially  saltcedar  (Ohmart 
and  Anderson  1982).    Consequently,  the  total 
area  of  riparian  habitat  is  greatly  reduced  from 
predevelopment  times,  making  the  remaining 
riparian  habitats  very  significant. 

At  the  higher  elevations  and  better  quality 
areas  of  the  saltbush  desert,  the  riparian 
discussion  in  the  sagebrush  section  will 
generally  apply.    But  on  the  whole,  the 
saltbush  desert  is  very  poorly  watered  and 
riparian  areas  are  almost  nonexistent.    The  hot 
desert  portions  of  the  analysis  region  are  the 
Mojave  and  Sonoran  Deserts;  these  areas  are 
just  as  poorly  watered  and  riparian  areas  are 
also  rare.    The  most  significant  riparian 
habitats  are  related  to  the  major  river  systems, 
or  an  occasional  isolated  side  canyon,  where 
the  cottonwood-willow  communities  were 
historically  dominant.    This  community  has 
been  reduced  by  nearly  50  percent  on  the 
lower  Colorado  River,  and  less  than  20  percent 
of  that  remaining  is  good-quality  habitat 
(Ohmart  and  Anderson  1982). 

Aquatic  Species 

Important  native  fish  species  in  the  desert 
region  include  the  desert  pupfish,  longfin  dace, 
and  roundtail  chub  (Boschung  et  al.  1983). 
The  fisheries  of  Lakes  Mead  and  Havasu,  the 
reservoirs  of  interior  Arizona,  and  the 
Colorado,  Verde,  and  Gila  Rivers  offer  many 
opportunities  for  sport  fishing  in  this  region. 
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Invertebrates 

Butterflies,  such  as  the  west  coast  lady,  mylitta 
crescent-spot,  and  various  blues,  inhabit  the 
desert  grasslands.    Arthropods,  such  as  the 
centruroides  scorpion  and  desert  tarantula, 
also  inhabit  this  region. 

Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  is  historically  a 
hot,  arid,  desert  grassland.    Past  uses  resulted 
in  significant  invasion  by  brushy  vegetative 
species.    These  areas  of  brushlands 
fragmented  and  isolated  the  remaining  areas  of 
desert  grassland.    This  resulted  in  reducing 
suitable  habitat  and  numbers  of  the  native 
grassland  wildlife  species,  reducing  their 
population  viability.    Many  species  have  been 
lost  (aplomado  falcon,  wolf,  grizzly  bear,  black- 
footed  ferret)  and  replaced  by  brushland 
species.    Others  have  been  reduced  in 
numbers.    The  reduction  in  pronghorn  antelope 
and  Coues'  whitetail  deer  and  the  increase  in 


mule  deer  and  javelina  are  examples  of  the 
species  replacement  process  resulting  from 
vegetation  changes. 

Wildlife  species  typical  of  the  southwestern 
shrubsteppe  include  the  bannertail  kangaroo 
rat,  black-tailed  jackrabbit,  badger,  white- 
throated  wood  rat,  pronghorn  antelope,  black- 
tailed  prairie  dog,  Coues'  white-tailed  deer  (in 
the  western  portion  at  higher  elevations), 
scaled  quail,  Gambel's  quail,  lesser  nighthawk, 
vermilion  flycatcher,  Chihuahuan  raven,  verdin, 
cactus  wren,  pyrrhuloxia,  McCown's  longspur, 
green  toad,  southern  prairie  lizard,  round-tailed 
horned  lizard,  desert  grassland  whiptail, 
western  hooknosed  snake,  Mexican  black- 
headed  snake,  and  massasauga.    Desert 
bighorn  sheep  have  been  re-introduced  into 
several  historic  habitats  in  this  region. 

Riparian  communities  in  the  southwestern 
shrubsteppe  are  similar  to  and  are  as 
significant  as  those  in  the  hot  deserts  of  the 
desert  shrub  region.    Extensive  channelization, 
impoundment,  and  phreatophyte  clearing  have 
occurred  along  the  Rio  Grande  and  Pecos 
Rivers  (Ohmart  and  Anderson  1982).    In  their 
comparative  study,  Ohmart  and  Anderson 
found  the  riparian  communities  in  the 
Chihuahuan  desert  to  have  a  higher  total 
number  of  bird  species  (322)  and  riparian- 
related  species  (273)  than  any  of  the  other 
western  deserts.    The  newly  designated  San 
Pedro  (River)  Riparian  National  Conservation 
Area  is  located  in  this  region.    It  is  one  of  the 
most  significant  wildlife  habitats  in  the 
Southwest. 

Aquatic  Species 

Except  for  the  numerous  manmade 
impoundments  and  the  Colorado  River, 
permanent  water  is  scarce.    Fisheries  are  all 
warm  water  habitats  except  those  created  by 
the  release  of  water  from  large  storage 
reservoirs.    The  native  fisheries  were  largely 
eliminated  by  the  creation  of  the  large  storage 
reservoirs  and  introduction  of  exotic  fish 
species.    Most  native  fish  are  becoming  scarce 
and  tend  to  be  members  of  the  minnow  and 
killifish  families  (USDI  1986).    Most  of  the 
reptiles  and  amphibians  are  terrestrial, 
although  aquatic  species,  such  as  the  bullfrog 
and  the  Rio  Grande  leopard  frog,  do  occur. 


Yellow  Starthistle 
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Invertebrates 

The  panther-spotted  grasshopper,  desert  skunk 
beetle,  white  grub  wasp,  and  the  harvester  ant 
live  within  the  analysis  region.    Butterflies  and 
moths  include  Barnes'  tiger  moth,  Lorquin's 
admiral  butterfly,  western  sister  butterfly, 
chalcedona  checkerspot  butterfly,  and  sleepy 
orange  butterfly.    Other  invertebrates  in  this 
area  include  the  desert  tarantula  and  the 
centruroides  scorpion. 

Chaparral-Mountain  Shrub 

This  is  the  most  widely  scattered  community 
and  probably  the  least  extensive.    Included  in 
this  region  are  the  mountainmahogany- 
Gambel's  oak  scrub  communities  of  Nevada, 
Utah,  and  Colorado,  and  the  Arizona  interior 
chaparral  vegetation  communities  of  central 
and  southeast  Arizona  and  southwest  New 
Mexico.    Both  of  these  communities  can  be 
excellent  wildlife  habitats,  but  the  Arizona 
chaparral  is  especially  prone  to  becoming  too 
dense  and  limiting  its  availability  to  all  but  the 
smaller  species.    The  mountainmahogany-oak 
scrub  community  is  extremely  valuable  wildlife 
winter  range,  though  its  elevational  range 
generally  has  sufficient  snow  depth  to  limit  its 
usability  to  only  the  larger  species,  such  as  elk 
and  moose,  during  deep  snow  periods.    Mule 
deer  may  use  this  type  year  long  or  during  all 
but  the  worst  of  the  winter.    Because  of  this 
use  by  big  game  species,  this  region  is  also 
valuable  to  large  predators  and  carrion 
feeders. 

The  chaparral-mountain  shrub  analysis  region 
has  much  diversity.    Large  mammals,  including 
the  mule  deer,  coyote,  mountain  lion,  bobcat, 
and  gray  fox,  are  widespread  in  this  analysis 
region.    White-tailed  deer  and  collared  peccary 
appear  in  the  southern  parts.    Black-tailed 
jackrabbit,  striped  skunk,  and  spotted  skunk 
also  occur.    Ringtail  cat  is  a  predator  adapted 
to  thick  cover  in  this  region  where  it  hunts  for 
several  different  smaller  mammals,  including 
white-footed  mice  and  brush  mice.    The  wood 
rat  is  one  of  the  most  characteristic  animals  of 
this  analysis  region.    Other  small  mammals 
include  species  of  ground  squirrels  and  mice. 

Birds  are  numerous  throughout  the  year  in  the 
brush  types  of  the  region;  more  than  50 
resident  species  were  identified  in  the  scrub 
oak  type  in  Utah.    Distinctive  birds  in  the 


chaparral-mountain  shrub  analysis  region 
include  the  wrentit  and  rufous-sided  towhee. 
Other  birds  include  the  mountain  quail,  black- 
throated  gray  warbler,  scrub  jay,  Bewick's 
wren,  plain  titmouse,  acorn  woodpecker,  and 
saw-whet  owl. 

Reptiles  that  feed  on  insects,  bird  eggs, 
nestlings,  and  small  mammals  include  the 
pinegopher  snake;  wandering  garter  snake; 
and  night  snake,  which  can  be  quite  common, 
especially  in  the  southern  part  of  the  analysis 
region. 

The  chaparral  and  mountain  shrub  regions  are 
generally  montane  communities.    Riparian 
areas  are  characterized  by  small  mountain 
streams  that  flow  through  several  other  regions 
in  addition  to  the  chaparral  and  mountain 
shrub.    As  in  all  habitats,  the  riparian  areas 
are  a  focus  for  wildlife  because  of  the  added 
diversity  and  high  productivity  of  riparian 
communities.    Many  of  these  streams  are 
habitat  or  potential  habitat  for  native  western 
trout  and  other  native  fishes  and  aquatic 
organisms. 

Aquatic  Species 

Depending  on  the  characteristics  of  the  water 
body,  fish  found  in  this  analysis  region  may 
include  types  of  trout,  bass,  catfish,  and 
crappie.    Amphibians,  such  as  the  bullfrog, 
may  also  be  found.    The  aquatic  species  found 
in  these  communities  are  seldom  unique  to 
these  sites,  but  are  simply  segments  of 
streams  or  systems  that  include  other 
vegetation  communities.    In  the  mountain- 
mahogany-oak scrub  community,  most  fisheries 
are  cold  water  fisheries,  while  in  the  Arizona 
interior  chaparral  community,  both  warm  and 
cold  water  fisheries  are  found. 

Invertebrates 

Insects  of  this  region  include  species  of  hawk 
moth,  tiger  moth,  and  checkered  skipper 
butterfly.    Various  bees,  spiders,  flies,  and 
other  invertebrates  may  also  be  found  here. 

Pinyon-Juniper 

Past  management  practices  have  resulted  in 
significant  changes  in  the  density  of  pinyon 
and  juniper  tree  stands.    The  tree  stand 
densities  have  increased,  often  to  the 
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detriment  of  more  valuable  vegetation  species, 
lowering  the  quality  of  the  wildlife  habitat. 
This  also  has  resulted  in  reducing  the  amount 
of  high-quality  edge  vegetation  habitat  and 
replacing  it  with  more  monotypic  vegetation. 
Current  management  is  often  aimed  at 
reducing  tree  densities  to  improve  associated 
forage  species  volumes  and  to  recreate  the 
lost  edge  habitat  and  habitat  diversity.    Dense 
stands  of  juniper  may  offer  high-quality  nesting 
and  thermal  cover,  but  little  else.    Pinyon 
stands  may  have  similar  values,  but  in  addition 
produce  pinyon  nuts,  which  are  an  excellent 
wildlife  food.    As  in  the  sagebrush  region,  this 
vegetation  community  provides  a  better  wildlife 
habitat  when  it  occurs  in  conjunction  with  other 
communities  than  when  it  occurs  as  an 
expansive  habitat.    Also  like  sagebrush,  the 
size  and  shape  of  the  openings  created  by 
vegetation  treatment  are  critical  to  the  future 
values  of  this  vegetation  type  as  quality  wildlife 
habitat. 

Not  many  wildlife  species  are  solely  dependent 
on  the  pinyon-juniper  vegetation  type.    Some 
of  the  typical  wildlife  species  are  the  mule 
deer,  elk,  desert  kangaroo  rat,  pinyon  mouse, 
bobcat,  mountain  lion,  nesting  red-tailed  hawk, 
Swainson's  and  ferruginous  hawks,  golden 
eagles,  wintering  bald  eagles,  wild  turkey,  ash- 
throated  flycatcher,  western  wood  peewee, 
scrub  jay,  pinyon  jay,  Clark's  nutcracker,  and 
plain  titmice.    The  reptiles  of  this  analysis 
region  are  similar  to  those  in  adjacent  desert 
and  forest  communities  and  include  the  striped 
whip  snake,  California  king  snake,  horned 
lizard,  sagebrush  lizard,  collared  lizard,  Great 
Basin  rattlesnake,  and  western  hooknosed 
snake.    The  evergreen  oak-alligator  juniper 
vegetation  community  in  southeastern  Arizona 
has  several  unique  wildlife  species  associated 
with  it,  including  the  coati,  the  Ringtail  cat,  the 
black  bear,  Coues'  white-tailed  deer,  wild 
turkey,  Montezuma  quail,  band-tailed  pigeon, 
whiskered  owl,  white-eared  hummingbird, 
Strickland's  woodpecker,  gray-breasted  jay, 
bridled  titmouse,  black-chinned  sparrow,  giant 
spotted  whiptail,  Mexican  garter  snake,  and 
twin-spotted  rattlesnake. 

The  riparian  areas  and  upland  relationships  in 
the  pinyon-juniper  analysis  region  are  very 
similar  to  that  of  the  chaparral-mountain  shrub 
region.    The  highest  number  of  wintering  bird 
species  and  second  highest  wintering  bird 
densities  recorded  occurred  in  a  riparian  area 


adjacent  to  a  juniper-oak  woodland  in  an 
Arizona  canyon  (Brinson  et  al.  1981). 

Aquatic  Species 

Aquatic  species  depend  on  characteristics  of 
the  water  body  and  may  include  trout,  bass, 
catfish,  and  bluegill.    Bullfrog  and  blotched 
tiger  salamander  are  amphibians  that  may 
occur  here. 

Invertebrates 

Many  different  invertebrates  are  found  here 
and  include  the  golden  huntsman  spider, 
northwest  ringlet  butterfly,  golden  northern 
bumblebee,  and  California  sister  butterfly. 

Mountain/Plateau  Grasslands 

This  region  contains  many  different  wildlife 
habitats,  from  high  mountain  meadows  to 
southern  plateau  grasslands.    Also  included  in 
this  variety  are  the  edges  of  these  grassland 
communities  with  numerous  forest  and 
brushland  types. 

On  the  Columbia  Plateau,  shrubs  were 
originally  of  little  importance.    Cool-season 
bunchgrasses  covered  broad  areas.    Today, 
overgrazing  has  greatly  changed  the 
dominance  of  shrubs,  such  as  sagebrush, 
saltbush,  rabbitbrush,  and  bitterbrush  (Shelford 
1963).    Pronghorn  antelope  are  resident  and 
mule  deer  and  elk  are  winter  visitors.    Where 
there  is  a  common  boundary  with  the 
sagebrush  analysis  region,  common  animals 
include  the  black-tailed  jackrabbit,  pygmy 
cottontail,  and  various  mice.    At  low  to  medium 
elevations,  various  subspecies  of  ground 
squirrels  are  present,  as  well  as  badgers.    The 
pocket  gopher  is  well  distributed  throughout 
the  region.    Predators  include  the  bobcat, 
mountain  lion,  and  coyote.    Common  birds 
include  the  scrub,  pinyon,  and  Stellar's  jays; 
Clark's  nutcrackers;  rock  and  canyon  wrens; 
and  dark-eyed  juncos.    Marsh  hawks, 
American  kestrels,  and  golden  eagles  are 
common  raptors.    Reptiles  include  the  lesser 
earless  and  collared  lizards,  the  western 
terrestrial  garter  snake,  and  the  pine  gopher 
snake. 

On  the  Colorado  Plateau,  warm  season 
bunchgrasses  are  found  with  sagebrush  and 
blackbrush.    Many  of  the  animal  species  found 
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here  are  also  found  in  the  other  grasslands  or 
desert  shrub  regions.    Species  include  the 
ringtail,  least  chipmunk,  desert  wood  rat,  Utah 
white-tailed  antelope  squirrel,  and  black-tailed 
jackrabbit.    Desert  reptiles  include  sagebrush, 
collared,  tree,  and  side-blotched  lizards;  pine 
gopher  snake;  and  striped  whip  snake. 
Animals  unique  to  the  area  include  the  Utah 
white-tailed  prairie  dog,  plateau  whiptail, 
Painted  Desert  glossy  snake,  and  Mesa  Verde 
night  snake. 

The  riparian  communities  of  this  analysis 
region  are  diverse,  ranging  from  high  elevation 
alder  and  willow  and  blue  spruce  communities 
to  mixed  deciduous  and  cottonwood  gallery 
forests  at  lower  elevations.    Because  of  the 
extreme  diversity  that  riparian  vegetation  adds 
to  the  open,  low-growing  vegetation  of  the 
surrounding  grassland,  the  wildlife  habitat 
values  are  very  high.    In  addition  to  the  normal 
values  of  riparian  habitats  (such  as  increased 
habitat  edge,  a  complex  of  foliage  height 
diversity,  increased  insect  communities,  higher 
humidity,  available  water,  and  a  totally  different 
forage  species  availability  from  the  surrounding 
uplands),  in  this  region  riparian  vegetation  also 
provides  the  thermal  cover  not  available  in  the 
grasslands.    The  contrast  in  values  between 
the  riparian  areas  and  the  adjacent  uplands  is 
probably  most  dramatic  in  the  grassland 
analysis  regions  than  any  of  the  others, 
making  the  riparian  zone  especially  valuable  to 
wildlife. 

Aquatic  Species 

The  speckled  dace  is  a  common  fish  species 
in  the  plateau  region  (Boschung  et  al.  1983). 

Invertebrates 

Insects  of  the  region  include  the  rough 
harvester  ant  and  butterflies,  such  as  the 
sleepy  orange,  small  checkered  skipper, 
various  blues,  and  the  mylitta  crescent-spot. 

Plains  Grasslands 

The  plains  grasslands,  both  mixed  and  short, 
support  a  unique  group  of  animals.    Many 
grassland  animals  are  burrowers;  others  are 
swift  runners.    Most  of  these  species  have 
keen  eyesight  and  are  quite  gregarious, 
forming  either  large  herds  or  enormous 
colonies  (Shelford  1963). 


Huge  herds  of  American  bison  once  migrated 
with  the  seasons  across  the  central  plains. 
Now,  the  pronghorn  antelope  is  probably  the 
most  common  large  mammal,  but  mule  deer 
and  white-tailed  deer  are  often  abundant 
where  brush  is  available,  such  as  along  stream 
courses.    Burrowing  rodents  include  ground 
squirrels,  prairie  dogs,  pocket  gophers,  and 
pocket  mice.    Burrowing  predators  include  the 
badger,  kit  fox,  spotted  skunk,  and  the 
endangered  black-footed  ferret.    The  white- 
tailed  jackrabbit  occupies  the  northern  part  of 
the  ecosystem,  and  the  black-tailed  jackrabbit, 
the  area  south  of  Nebraska.    The  desert 
cottontail  is  widespread. 

Birds  in  the  plains  grasslands  include  horned 
lark,  killdeer,  western  meadowlark,  sharp-tailed 
grouse,  and  burrowing  owl.    The  prairie 
pothole  region  of  the  northern  plains  is 
nationally  significant  waterfowl  habitat. 
Numerous  species  of  ducks,  geese,  and 
shorebirds  use  these  important  wetland 
habitats,  including  federally  listed  threatened 
and  endangered  species,  such  as  bald  eagles, 
American  peregrine  falcons,  whooping  cranes, 
least  terns,  and  piping  plovers.    Construction 
of  stock  ponds  has  created  additional 
important  duck  habitat  in  the  northern  Great 
Plains. 

Reptiles  include  the  western  hognose  snake, 
great  plains  skink,  and  plains  garter  snake. 
Amphibians  of  the  region  include  the  plains 
spadefoot,  great  plains  toad,  and  western  box 
turtle. 

In  this  analysis  region  most  of  the  major 
waterways,  and  their  associated  riparian  areas, 
have  a  west  to  east  orientation.    The  typical 
vegetation  of  the  plains  riparian  areas  are  the 
cottonwood  and  the  cottonwood-willow 
communities  in  the  west,  and  the  mixed 
broadleaf  communities  in  the  east.    These 
riparian  corridors  are  travel  routes  for  wildlife 
from  mid-continent  moving  westward  and  for 
the  mountain  species  moving  east.    The 
white-tailed  deer,  raccoon,  opossum,  and 
numerous  birds  extend  into  the  west  along  the 
riparian  areas.    Historically,  the  grizzly  bear 
and  bighorn  sheep  extended  eastward  onto  the 
plains  along  the  riparian  corridors  and  their 
associated  breaks  and  canyons.    The  elk  and 
mule  deer  are  still  in  these  areas. 
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The  riparian  areas  are  extremely  significant 
wildlife  habitats  in  the  plains  grasslands.    They 
support  unique  wildlife  species,  such  as  the 
beaver,  and  are  of  utmost  importance  to 
migrating  birds.    Many  migrating  bird  species 
move  from  riparian  area  to  riparian  area.    The 
prairie  potholes  and  manmade  reservoirs  are 
also  significant  on  these  migration  routes. 
These  locations  on  the  northern  plains  are  also 
very  important  for  waterfowl  production.    With 
the  development  of  the  upland  plains  for 
agricultural  purposes,  the  plains  riparian  areas 
are  often  the  most  significant  remaining  natural 
cover  habitats  for  maintaining  many  of  the 
native  and  introduced  wildlife  species  of  the 
prairies. 

Aquatic  Species 

Throughout  the  region,  suspended  sediment  is 
a  water  quality  problem;  increased  salinity  also 
is  a  problem  in  southern  sections.    Most 
shallow  waters  with  adequate  nutrients  have  a 
rich  invertebrate  fauna.    However,  few  fish  are 
found  here  except  in  ponds  and  reservoirs 
where  warm-water  species  have  been 
introduced.    The  most  common  gamefish 
include  bluegill,  channel  catfish,  green  sunfish, 
yellow  perch,  and  walleye.    Nongame  fish 
include  the  gizzard  shad  and  central 
stoneroller  (Boschung  et  al.  1983). 

Invertebrates 

Harvester  ants  found  here  have  burrowing 
habits  similar  to  prairie  dogs  and  often  create 
their  hills  on  prairie  dog  mounds.    The  dark 
zebra  swallowtail  butterfly  inhabits  this  region 
exclusively;  and  the  prairie  ringlet,  alfalfa 
looper,  Becker's  white,  and  western-tailed  blue 
are  other  butterflies  whose  restricted  range 
includes  the  shortgrass  prairie. 

Coniferous/Deciduous  Forest 

The  type  of  conifer  forest  found  in  a  locality 
depends  on  the  climate  regime,  rainfall,  and 
soil  development  of  the  area.    Important  forest 
types  include  the  ponderosa  pine,  Douglas-fir, 
and  fir-spruce  forests.    Mule  deer  range 
throughout  these  forests,  preferring  rough 
terrain  for  cover  and  shrubs  for  food.    Elk  also 
occur  widely,  grazing  in  high  mountain 
meadows  in  the  summer  and  shrublands  in  the 
winter.    The  mountain  lion  is  the  chief  predator 
on  deer  and  elk.    The  black  bear  is  an  agile 


climber  frequently  found  throughout  the 
Rockies.    Other  animals  found  in  western 
forests  include  the  northern  flying  squirrel,  a 
common,  but  rarely  seen  species;  Abert's 
squirrel,  common  in  the  southern  Rockies  and 
closely  associated  with  the  Ponderosa  pine; 
the  red  squirrel,  which  is  found  throughout  the 
Rockies  and  prefers  spruce-fir  forests;  and  the 
widespread  golden  mantled  ground  squirrel. 
The  porcupine  and  the  beaver  are  the  largest 
forest  rodents. 

Resident  birds  in  this  region  include  the  pygmy 
nuthatch,  Stellar's  jay,  sharp-shinned  hawk, 
red-breasted  nuthatch,  mountain  chickadee, 
Cassin's  finch,  northern  flicker,  dark-eyed 
junco,  Swainson's  thrush,    western  goshawk, 
and  red-tailed  hawk.    Birds  that  are  common 
during  the  summer  include  the  western 
bluebird,  yellow-rumped  warbler,  Williamson's 
sapsucker,  western  flycatcher,  and  western 
tanager.    Three  grouse  species  may  also 
occur.    The  spruce  grouse  inhabits  the  higher 
elevation  spruce  and  fir  forests,  the  blue 
grouse  uses  mid  and  lower  elevation  forests, 
and  the  ruffed  grouse  is  most  common  in 
riparian  areas. 

The  region's  common  reptiles  include  the 
wandering  garter  snake,  pine  gopher  snake, 
and  western  rattlesnakes.    The  most  common 
amphibians  include  the  Rocky  Mountain  toad 
and  the  common  leopard  frog  of  the  Rocky 
Mountain  States  (Dickerson  1969). 

The  deciduous  forest  portion  of  the  analysis 
region  is  primarily  aspen  forest  and  parkland. 
Aspen,  being  one  of  the  most  widespread 
plants  in  the  world,  is  a  very  important  wildlife 
habitat.    Aspen  groves  are  commonly 
associated  with  coniferous  forest  and  mountain 
meadows  and  grasslands.    They  typically 
provide  extensive  edge  and  habitat  diversity. 
Aspen  stands  also  tend  to  have  much  more 
ground  cover  than  the  coniferous  forests. 
Aspen  leaves  and  new  growth  shoots  are  also 
very  palatable  to  big  game  animals.    The 
combination  of  these  factors  makes  the  aspen 
communities  one  of  the  most  important 
habitats  in  the  conifer  forest  analysis  region. 

Riparian  areas  in  coniferous  and  deciduous 
forests  frequently  provide  more  edges  within  a 
small  area  than  expected.    In  addition,  there 
are  many  vegetative  strata  exposed  in  a 
stairstep  fashion  providing  diverse  nesting  and 
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feeding  opportunities  for  wildlife,  especially 
birds  and  bats.    Bird  species  are  commonly 
associated  with  specific,  distinct  layers  of 
vegetation,  so  abundantly  supplied  by  healthy 
riparian  communities.    Bird  species  also  select 
between  coniferous  and  deciduous  vegetative 
volumes  in  distinct  strata,  providing  added 
diversity  (Thomas  1979).    Other  wildlife  also 
are  attracted  to  these  riparian  areas.    In  the 
northern  and  central  Rocky  Mountains,  moose 
most  commonly  occur  in  riparian  areas  within 
the  coniferous  forest  analysis  region.    In  the 
Blue  Mountains  of  Oregon,  elk  spent  40 
percent  of  their  time  in  riparian  zones  that  only 
made  up  7  percent  of  their  habitat  use  area 
(Thomas  1979).    Riparian  areas  are  also 
commonly  used  as  migration  corridors  during 
seasonal  elevational  migrations. 

Aquatic  Species 

Fish  species  in  the  region  are  relatively 
sparse.    At  high  elevations,  trout  and  suckers 
may  be  the  only  species  present.    Cutthroat 
trout  is  one  of  the  few  native  trout  species, 
although  the  rainbow  trout,  which  was 
introduced  to  the  region,  is  now  dominant. 
The  brook  and  brown  trout,  also  introduced  to 
this  region,  are  important  as  well.    Of 
particular  interest  in  the  northwest  sections  of 
this  region  are  the  spawning  runs  of  various 
species  of  Pacific  salmon.    While  they  have 
decreased  in  some  rivers,  runs  are  still 
substantial  in  many  rivers. 

Invertebrates 

Common  insects  in  this  region  include  various 
species  of  blues,  coppers,  and  nymph 
butterflies.    The  Oregon  silverspot  butterfly  is  a 
federally  listed  threatened  species  in  this  area. 

Cultural  Resources 

Cultural  resources  consist  of  anything  that 
shows  evidence  of  having  been  made,  used,  or 
altered  by  humans.    Prehistoric  cultural 
properties  are  those  left  by  the  groups  that 
have  lived  in  the  Western  United  States  since 
the  first  human  migration  to  the  western 
hemisphere  at  least  12,000  years  ago.    The 
historic  period  begins  with  the  European 
migration  to  the  New  World  in  1492,  and  the 
associated  end  of  traditional  cultures  caused 


by  the  spread  of  Euro/American  culture  across 
the  United  States. 

Prehistoric  Era 

The  distribution  and  composition  of  vegetation 
communities  changes  through  time  in  response 
to  changes  in  climatic  patterns,  and  this  leads 
to  changes  in  the  distribution  and  nature  of 
prehistoric  cultural  resources.    In  addition, 
natural  processes,  such  as  erosion  and 
deposition,  decrease  the  evidence  available  for 
understanding  successively  earlier  prehistoric 
cultures.    Thus,  the  discussion  of  prehistoric 
resources  is  divided  into  early,  middle,  and 
late  time  periods.    The  early  period  covers  the 
time  from  about  10,000  B.C.  to  6,000  B.C.,  the 
middle  period  from  6,000  B.C.  to  about  1  A.D., 
and  the  late  period  from  about  1  A.D.  to  1492. 

Early  Period 

Cultural  resources  from  the  early  prehistoric 
period  are  not  likely  to  be  found  in  high 
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elevation  vegetation  regions  (such  as  the 
coniferous/deciduous  forest  or  pinyon-juniper 
regions),  or  in  other  regions  where  topography 
precludes  significant  soil  deposition,  there  is 
no  major  water  source,  or  high  concentrations 
of  big  game  could  not  be  supported. 

Most  sites  from  this  period  are  interpreted  as 
kill  sites  and  contain  extinct  animal  bones 
associated  with  stone  tools  (lance  points, 
blades,  scrapers,  knives,  and  flake  tools)  used 
for  killing  and  butchering.    Early  period 
campsites  also  are  known.    In  addition  to 
stone  tools,  campsites  include  hearths,  broken 
and  charred  food  bones,  stone  tool  chipping 
debris,  and  hammerstones. 

Middle  and  Late  Periods 

Prehistoric  cultural  resources  from  the  middle 
and  late  periods  are  likely  to  be  dense  in 
vegetation  analysis  regions  with  exploitable 
resources,  such  as  fish,  game,  and  edible 
plants  and  nuts.    Consequently,  the  pinyon- 
juniper,  southwestern  shrubsteppe,  and  plains 
grasslands  analysis  regions  are  expected  to 
contain  more  cultural  resources  than  other 
regions  lacking  abundant  resources.    Many 
other  significant  cultural  resources,  however, 
(quarries,  rock  art  sites,  and  rockshelters)  are 
associated  with  variables  other  than 
vegetation.    The  occurrence  of  cultural 
properties  may  therefore  be  more  accurately 
described  for  the  vegetation  analysis  regions 
as  they  occur  within  the  following  major 
physiographic  regions: 

•  Great  Basin — Nevada,  southeastern 
Oregon,  southern  Idaho,  and  northwestern 
Utah 

•  Columbia  Plateau— Oregon  and 
Washington  east  of  the  Cascades,  and 
central  Idaho 

•  Plains — eastern  Montana,  eastern  and 
central  Wyoming,  northern  and  eastern 
Colorado,  North  and  South  Dakota,  and 
Oklahoma 

•  Southwest— northern  and  central  Arizona, 
New  Mexico,  southern  Utah,  and 
southwestern  Colorado 

Great  Basin.    The  sagebrush  and  desert  shrub 
regions  in  the  Great  Basin  are  expected  to 


contain  a  moderate  density  of  middle  to  late 
prehistoric  cultural  resources.    Most  would 
likely  be  found  near  water  sources;  however, 
some  scattered  winter  camps  should  be  found 
in  sheltered  areas.    The  pinyon-juniper  region 
should  contain  a  high  density  of  cultural 
resources  with  an  emphasis  on  temporary 
camps,  storage  facilities,  and  winter  camps  at 
lower  elevations. 

Middle  period  sites  are  characterized  by 
projectile  points  used  on  spears,  dense  stone 
flake  debris  from  making  the  points,  rough 
stone  tools  (such  as  hammerstones  and  saws), 
and  masses  of  fire-cracked  rocks  from  pit 
roasting  and  stone  boiling.    Ground  stone  plant 
milling  tools  (such  as  mortars  and  pestles)  are 
common,  and  perishable  artifacts  (bone  and 
wood  tools,  baskets,  sandals,  cordage,  and  so 
on)  are  found.    Other  sites  are  expected  to 
include  lithic  scatters  (tool  making  or  resource 
exploitation),  storage  facilities  (rock  rings  and 
caches),  quarry  sites,  temporary  camps,  plant 
processing  sites  with  ground  stone  tools),  and 
hunting  sites  with  dense  concentrations  of 
projectile  points  and  flakes. 

Late  period  artifacts  of  the  Great  Basin  do  not 
differ  much  from  those  of  the  middle  period. 
Smaller  projectile  points  characterize  this 
period  as  bows  and  arrows  replaced  the  spear. 
In  the  southern  Great  Basin,  ceramics  are 
found  and  function  as  a  temporal  marker  for 
the  period. 

Columbia  Plateau.    The  sagebrush, 
mountain/plateau  grasslands,  and  desert  shrub 
regions  in  the  Columbia  Plateau  were  exploited 
for  grasses  and  shrubs  during  the  middle  to 
late  prehistoric  periods,  so  the  density  of 
cultural  sites  is  expected  to  be  low.    The 
coniferous/deciduous  forest  region  was 
exploited  for  berries  and  hunting;  therefore,  the 
density  of  resources  in  this  region  is  also 
expected  to  be  low.    The  pinyon-juniper  region 
should  have  higher  densities  of  temporary 
camps,  storage  facilities,  and  winter  camps. 
Within  all  the  analysis  regions,  rivers  and  other 
permanent  water  sources  would  be  expected  to 
have  dense  cultural  resources. 

Salmon  bones,  freshwater  mussel  shells,  and 
plant  remains  from  the  middle  period  have 
been  found  in  refuse  sites  along  rivers. 
Ground  stone  plant  milling  tools  are  common, 
and  projectile  points  suggest  the  use  of  the 
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spear  thrower.    By  the  late  period  bows  and 
arrows  replaced  the  spear,  as  evidenced  by 
the  smaller  projectile  point  sizes  that  have 
been  found.    Otherwise,  the  cultural  properties 
from  the  middle  and  late  periods  are  not 
significantly  different. 

Plains.    The  plains  grasslands  region  was 
exploited  for  edible  plants  and  big  game  during 
the  middle  and  late  prehistoric  periods. 
Hunting  sites,  gathering  sites,  and  temporary 
camps  are  likely  to  be  scattered  throughout  the 
region.    The  mountain/plateau  grasslands 
region  was  used  for  hunting  and  is  expected  to 
have  only  sparse  cultural  resources.    In  all 
regions  in  the  Plains,  cultural  resources  should 
be  more  dense  around  permanent  sources  of 
water. 

Middle  period  artifacts  include  freshwater 
musse!  shells,  which  have  been  found  in 
refuse  sites  along  rivers.    Projectile  points  are 
common,  as  are  ground  stone  milling  tools. 
Perishable  artifacts  include  coiled  and  twined 
basketry,  cordage,  and  an  extensive  bone 
toolkit  with  awls,  needles,  tubes,  spatulas, 
flakers,  and  wrenches.    Plain  paddle  and  anvil 
pottery  are  characteristic  of  late  period 
artifacts. 

Southwest.   The  desert  shrub  and 
southwestern  shrubsteppe  regions  in  the 
southwest  contain  dense  prehistoric  cultural 
resources  where  mesquite  and  associated 
exploitable  resources  occur.    In  all  vegetation 
regions  of  the  Southwest,  river  valleys  and 
other  permanent  water  sources  should  contain 
dense  cultural  resources  associated  with 
horticulture. 

Cultural  properties  of  the  middle  period  from 
this  area  are  similar  to  those  found  in  the 
Great  Basin:    projectile  points,  ground  stone 
milling  tools,  and  perishable  artifacts,  such  as 
coiled  and  twined  baskets,  cordage,  sandals, 
nets,  reed  flutes,  and  wooden  fire  drills.    Burnt 
and  broken  bones,  and  carbonized  plant 
remains  are  found  in  refuse  sites.    Painted 
pottery,  ceramic  figurines,  rock  art,  and  ritual 
artifacts  characterize  the  late  period. 

Historic  Era 

The  historic  era  began  in  1492  and  can  be 
arbitrarily  ended  in  1939  by  the  legal  definition 
that  historic  properties  have  to  be  at  least  50 


years  old  to  be  considered  in  BLM 
environmental  documents.    The  early  historic 
era  was  similar  to  the  prehistoric  era  and  did 
not  become  distinct  until  significant 
Euro/American  migration  to  the  West  began. 
In  the  end,  the  traditional  peoples  were 
eliminated,  assimilated,  or  isolated  from  the 
mainstream  of  the  historic  era. 

The  placement  of  historic  cultural  resources  is 
governed  by  the  resources  extracted  in 
response  to  eastern  demand  for  raw  materials 
and  used  as  exchange  for  manufactured 
goods.    Logging  occurred  primarily  in  the 
coniferous/deciduous  analysis  region;  pinyon- 
juniper  forests  were  a  principal  source  of  wood 
and  charcoal  for  mines;  and  ranches  and 
farms  providing  crops  and  livestock  spread 
across  valleys  in  the  plains  grasslands, 
sagebrush,  southwestern  shrubsteppe,  and 
desert  shrub  regions.    Cities  and  towns 
developed  along  lines  of  communication,  such 
as  rivers,  trails,  and  roads. 

Historic  cultural  resources  cannot  be  further 
discussed  by  vegetation  region.    It  is  therefore 
difficult  to  predict  the  nature,  distribution,  and 
significance  of  historic  cultural  resources  at 
this  programmatic  level;  they  will  be  assessed 
in  BLM's  local  investigations  of  site-specific 
plans. 

Recreation  and  Visual  Resources 

Recreation  Resources 

The  Bureau  of  Land  Management  manages 
public  land  and  water  resources  for  their 
wildlife,  scenic,  archeological,  and  historical 
values.    These  values,  in  turn,  enhance  the 
quality  of  wilderness  and  outdoor  recreational 
opportunities.    The  Bureau's  recreation 
program  contributes  to  the  tourist  economies  of 
the  Western  States  and  helps  satisfy  the 
growing  public  demand  for  outdoor  recreation 
by  providing  opportunities  on  BLM-administered 
lands. 

As  with  cultural  resources  on  public  lands, 
BLM  is  also  responsible  for  maintaining  an  up- 
to-date  inventory  of  recreation  values,  uses, 
and  opportunities  needed  for  input  into  and 
monitoring  of  resource  management  plans, 
recreation  area  management  plans,  and  other 
specific  planning,  management,  and  reporting 
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of  recreational  issues  and  concerns.    Level  I 
inventories  are  the  base  level  inventories 
conducted  on  all  public  lands  administered  by 
BLM.    Level  II  inventories  are  carried  out  for 
Special  Recreation  Management  Areas 
(SRMAs)  and  other  significant  areas.    The 
information  in  Level  II  inventories  is  more 
precise  and  varied  in  scope  than  the  Level  I 
inventories.    Level  III  inventories  are  usually 
one-time  reports,  created  in  response  to 
particular  projects  involving  large  expenditures. 
To  be  considered  recreationally  important,  a 
resource  must  have  high  value  for  one  or  more 
recreation  activities  (BLM  Manual  8310).    Most 
of  the  recreational  activities  on  BLM  lands  are 
resource-dependent  and  include  hunting, 
fishing,  sightseeing,  collecting,  water  sports, 
winter  sports,  off-road  vehicle  use,  and  other 
specialized  activities  that  are  dependent  on 
natural  and  cultural  features  found  on  public 
lands  (Table  2-8). 

Recreation  management  is  intensively  focused 
on  352  developed  recreation  areas, 
constituting  approximately  5  percent  of  BLM- 
administered  lands.    Less  than  1  percent  of 
the  total  acreage  considered  in  this  EIS  is 
recreation  area.    Most  BLM  public  lands  are 
managed  as  Extensive  Recreation  Management 
Areas  (ERMAs).    Management  action  in  these 
areas  consists  of  providing  basic  information 
and  access.    Special  Recreation  Management 
Areas  are  areas  where  special  or  intensive 
recreation  management  is  needed.    There  are 
two  types:    congressionally  recognized  and 
administratively  recognized.    Examples  of 
congressionally  recognized  areas  are  Wild  and 
Scenic  Rivers,  parts  of  the  national  trail 
system,  national  recreation  areas,  and 
wilderness  areas.    Administratively  recognized 
areas  are  those  where  issues  or  management 
concerns  may  require  special  or  intensive 
recreation  management.    Included  in  this 
category  are  those  areas  where  visitor  use 
may  cause  user  conflicts,  visitor  safety 
problems,  or  resource  damage.    These  more 
intensively  used  areas  require  direct 
supervision  of  recreational  activities  and  of 
cooperative  commercial  and  Bureau-regulated 
recreation  operations.    These  high-use  areas 
include  national  Wild  and  Scenic  Rivers  and 
designated  recreational,  historic,  and  scenic 
trails.    All  areas  require  vegetation  treatment 
to  maintain  their  appearance  and  to 
protect  visitors  from  adverse  effects  of 
poisonous  plants. 


Visual  Resources 

Visual  resources  consist  of  the  land,  water, 
vegetation,  animals,  and  other  natural  or 
manmade  features  visible  on  public  lands. 
Highways,  rivers,  and  trails  of  the  area  pass 
through  a  variety  of  characteristic  landscapes 
where  natural  attractions,  such  as  mountain 
vistas,  can  be  seen  and  where  cultural 
modifications  exist.    Vast  acreages  of  grass, 
shrub,  and  mountainous  land  provide  scenic 
views.    Particular  areas  of  the  west  provide 
unique  visual  qualities  and  require  effective 
management  to  preserve  and  protect  them  for 
future  generations. 

Individual  areas  of  the  public  lands  possess  a 
variety  of  visual  values  and  consequently 
warrant  different  levels  of  management.    The 
BLM  must  therefore  systematically  identify  and 
evaluate  the  site-specific  visual  values  and 
determine  an  appropriate  level  of  management. 
These  visual  values  are  identified  through  the 
Visual  Resource  Management  (VRM)  inventory 
(BLM  Manual  8410-1)  and  are  considered  with 
other  resource  values  in  the  Resource 
Management  Planning  (RMP)  process. 

Visual  management  objectives  are  established 
in  RMPs  in  conformance  with  the  land-use 
allocations  made  in  the  plan.    These  area- 
specific  objectives  provide  the  standards  for 
planning,  designing,  and  evaluating  future 
management  projects.    The  contrast  rating 
system  (BLM  Manual  8431)  provides  a 
systematic  means  to  evaluate  the  approved 
VRM  objectives.    It  also  provides  a  means  to 
identify  mitigating  measures  that  can  be  taken 
to  minimize  adverse  visual  impacts.    The  VRM 
system,  therefore,  provides  a  means  to  identify 
visual  values;  to  establish  objectives  through 
the  RMP  process  for  managing  these  values; 
and  to  provide  timely  inputs  into  proposed 
potentially  surface-disturbing  projects  to  ensure 
that  these  objectives  are  met. 

The  VRM  system  is  designed  to  separate  the 
existing  landscape  and  a  proposed  project  into 
their  features  and  elements  and  to  compare 
each  part  against  the  other  to  identify  those 
parts  that  are  not  in  harmony.    These  features 
include  the  basic  design  elements  of  form, 
line,  color,  and  texture  to  describe  the 
landscape  and  the  surrounding  environment. 
Modifications  in  a  landscape  that  repeat  the 
landscape's  basic  elements  are  said  to  be  in 
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Table  2-8.    Estimated  Recreation  Hours  on  BLM-Administered  Lands 


Land 

Site 

Motorized  Travel 

Non- 

Off-Road 
Vehicle         Other 

motorized 
Travel 

Camping 

Hunting 

Other 

Water 

Snow  and  Ice 
Winter  Sports 

Total 

Fishing 

Boating 

Other 

Arizona 

1,494                  186 

576 

26,327 

3,488 

1,821 

431 

631 

620 

2 

35,576 

Colorado 

822              2,352 

647 

3,822 

3,938 

549 

4,524 

1,292 

24 

458 

1 8,428 

Idaho 

819                  881 

787 

3,361 

4,457 

1,073 

1,714 

1,127 

396 

963 

15,578 

Montana,  North 
Dakota,  and 
South  Dakota 

1,871               1,611 

446 

3,626 

1,890 

286 

1,517 

627 

44 

173 

12,091 

n 

Nevada 

2,761               1,784 

1,593 

4,236 

2,906 

802 

1,856 

203 

140 

92 

16,373 

New  Mexico 
and  Oklahoma 

2,404                 569 

807 

2,703 

2,873 

2,073 

1,356 

897 

82 

80 

13,844 

3 

< 

6,         Oregon  and 
w            Washington 

1,141               1,841 

887 

14,530 

6,975 

2,747 

4,270 

5,895 

964 

476 

39,726 

*=> 
o 

■3 

Utah 

2,743              5,117 

3,270 

6,252 

2,593 

1,738 

467 

3,887 

84 

175 

26,326 

-5 

■1 
(V, 

Wyoming 

2,038              2,217 

700 

4,957 

5,374 

1,578 

1,722 

395 

37 

345 

19,363 

3 

e 

3 

Total  Hours 

13,350             11,441 

6,443 

63,562 

31,901 

10,929 

17,390 

1 1 ,067 

2,307 

2,589 

1 70,979 

Percent  of  Total 

7.8                   6.7 

3.8 

37.2 

18.7 

6.4 

10.2 

6.5 

1.3 

1.5 

Source:    U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  1988,  Table  32. 
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harmony  with  their  surroundings,  while  those 
that  differ  markedly  may  contrast  and  stand 
out  from  the  natural  landscape  in  unpleasing, 
nonharmonious  ways.    The  information 
generated  through  the  VRM  system  is  to  be 
used  as  a  guide  for  field  managers  to  decide 
on  the  amount  of  visual  change  that  is 
acceptable  and  to  minimize  potential  visual 
impacts. 

So  that  visual  resources  can  be  considered 
when  planning  management,  some  public  lands 
have  been  assigned  visual  resource 
management  (VRM)  classes  according  to 
scenic  quality,  sensitivity  level,  and  distance 
zone  criteria.    VRM  classes  provide  objectives 
designed  to  mitigate  adverse  impacts  of  land 
management  practices  on  scenic  values  (BLM 
Manual  8400-1).    VRM  maps  and  narratives 
derived  from  inventories  and  evaluations  of 
visual  resources  on  public  lands  may  be 
examined  in  many  BLM  District  Offices. 

Livestock 

Livestock  use  levels  are  established  by  the 
Secretary  of  the  Interior  and  administered 
through  the  issuance  of  leases  and  permits. 
On-the-ground  management  is  commonly 
carried  out  through  the  development  and 
implementation  of  allotment  management  plans 
(AMP).    AMPs  are  documents  that  prescribe 
the  manner  in  and  the  extent  to  which 
livestock  grazing  is  conducted  and  managed  to 
meet  multiple-use,  sustained-yield,  economic, 
and  other  needs  and  objectives  as  determined 
through  land  use  plans. 

BLM  lands  in  the  States  within  the  EIS 
program  area  are  used  for  livestock  grazing  by 
cattle,  horses,  sheep,  and  goats.    The  EIS 
area  had  approximately  4.3  million  head  of 
livestock  on  BLM  lands  during  1988  that 
grazed  on  about  153  million  acres  of  land, 
consuming  more  than  10.1  million  animal  unit 
months  of  forage  (BLM  1988).    Livestock 
grazing  in  the  EIS  area  has  been  analyzed  in 
detail  by  144  site-specific  grazing  EISs  and 
associated  Land  Use  Plans. 

Wild  Horses  and  Burros 

Some  of  the  wild  horses  and  the  burros  that 
roam  the  sagebrush  and  desert  shrub  regions 
of  the  American  West  may  be  descended  from 


Desert  Larkspur 

the  animals  that  accompanied  and  escaped 
from  the  Spanish  conquistadors  and  Jesuit 
missionaries  during  their  explorations  in  the 
16th  and  17th  centuries.    However,  most  wild 
horses  and  burros  are  the  progeny  of  animals 
that  escaped  or  were  released  during  the 
settlement  of  the  American  West  during  the 
late  19th  and  early  20th  centuries.    Horses 
were  an  integral  part  of  early  western  life. 
Burros  also  played  an  important  role, 
especially  with  their  ability  to  transport  supplies 
for  early  prospectors  and  miners.    Although 
these  animals  are  not  native  to  North  America, 
they  are  considered  "living  symbols"  of  the 
historic  and  pioneer  spirit  of  the  West. 

Under  protection  of  the  Wild  Free  Roaming 
Horse  and  Burro  Act  of  1971,  the  population 
has  grown  and  the  existence  of  these  animals 
is  not  threatened.    One  of  the  major  objectives 
of  the  Act  is  to  keep  populations  at  a  level 
that  will  achieve  and  maintain  a  thriving  natural 
ecological  balance  on  the  public  lands. 
Periodic  removal  of  the  animals  is  the  primary 
method  at  present  for  achieving  this  goal. 
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Management  of  wild  horses  and  burros  is 
constrained  by  the  Act,  which  states  that 
animals  are  to  be  managed  at  the  minimum 
feasible  level  and  that  they  may  not  be 
relocated  to  areas  where  they  did  not  occur 
when  the  Act  was  passed  in  1971.    At  the  end 
of  FY  1988,  there  were  approximately  38,000 
wild  horses  and  5,000  burros  on  almost  200 
herd  areas  on  BLM-administered  public  lands 
in  Arizona,  California,  Colorado,  Idaho, 
Montana,  Nevada,  New  Mexico,  Oregon,  Utah, 
and  Wyoming.    Land-use  plans  completed  by 
the  end  of  FY  1988  called  for  the  maintenance 
of  approximately  27,000  wild  horses  and  3,700 
wild  burros  on  these  herd  areas. 

Under  normal  circumstances,  the  diet  of  wild 
horses  is  composed  almost  exclusively  of 
grasses.    Burros  have  a  more  diverse  diet, 
composed  of  grasses,  herbs,  and  shrubs. 
Neither  animal  migrates  great  distances  during 
seasonal  movements  within  each  herd  area. 

Special  Status  Plant  and  Animal 
Species 

An  estimated  45  of  the  federally  listed 
threatened  and  endangered  species  are  known 
to  occur  on  public  land  in  the  13  Western 
States  (BLM  1988).    Any  action  that  may  affect 
these  species  is  subject  to  formal  consultation 
with  the  U.S.  Fish  and  Wildlife  Service  under 
Section  7  of  the  Endangered  Species  Act. 
Within  the  EIS  area,  at  least  6  million  acres  of 
land  (terrestrial,  wetland,  and  riparian)  and 
1,800  miles  of  streams,  lakes,  or  reservoirs 
provide  important  habitat  for  these  species. 
The  State  threatened  and  endangered  species 
lists  contain  other  species  in  addition  to  those 
on  the  Federal  list,  and  special  cooperative 
habitat  management  activities  are  given  priority 
to  ensure  their  continued  survival.    BLM  gives 
sensitive  species  special  consideration  to 
ensure  that  their  populations  do  not  decline  to 
the  point  where  listing  as  threatened  or 
endangered  becomes  necessary. 

The  discussion  below  serves  as  only  an 
example  of  the  possible  special  status  species 
that  could  occur  in  the  analysis  regions.    For  a 
complete  list  of  special  status  animals  and 
plants,  see  Appendix  G. 


Sagebrush 

The  sagebrush  analysis  region  is  significant  to 
the  recovery  of  the  grizzly  bear  and  black- 
footed  ferret.    Several  special  status  fish 
species  are  present  in  the  sagebrush  region: 
Borax  Lake  chub,  cui-ui,  desert  dace,  White 
River  spinedace,  Railroad  Valley  springfish, 
Lost  River  sucker,  Warner  sucker,  and  the 
Lahontan  cutthroat  trout.    Federally  listed 
threatened  arthropods  include  the  Oregon 
silverspot  butterfly.    Special  status  plants 
include  the  spineless  hedgehog  cactus  and 
Welsh's  milkweed. 

Desert  Shrub 

Endangered  or  threatened  species  of  the  hot 
deserts  include  Sanborn's  long-nosed  bat, 
Sonora  pronghom  antelope,  Yuma  clapper  rail 
and  the  desert  tortoise  (Utah  and  Nevada 
only).    Federally  endangered  and  threatened 
fish  species  include  the  woundfin,  bonytail 
chub,  and  Gila  topminnow,  Sonora  chub, 
desert  pupfish,  Pahranagat  roundtail  chub,  Ash 
Meadows  speckled  dace,  Pahrump  killifish,  Ash 
Meadows  amaragosa  pupfish,  Devil's  Hole 
pupfish,  Warm  Springs  pupfish,  Big  Spring 
spinedace,  Hiko  White  River  springfish  and 
White  River  springfish.    Special  status  plants 
found  in  the  desert  shrub  ecosystem  include 
the  Brady  pincushion  cactus,  Mesa  Verde 
Cactus,  Jones  cycladenia,  Peebles  Navajo 
cactus,  San  Rafael  cactus,  Ash  Meadows 
blazing  star,  Ash  Meadows  sunray,  and  the 
Ash  Meadows  gumplant.    The  Ash  Meadows 
naucorid  (butterfly)  is  also  found  in  this  region. 

Southwestern  Shrubsteppe 

Endangered  or  threatened  species  found 
primarily  in  the  southwestern  shrubsteppe 
region  include  Sanborn's  long-nosed  bat; 
jaguarundi;  ocelot;  northern  aplomado  falcon; 
Chihuahua  chub;  Pecos  gambusia;  loach 
minnow;  desert  pupfish;  spikedace;  Gila 
topminnow;  Soccoro  isopod;  and  in  the  Rio 
Yaqui  drainage  of  southeastern  Arizona,  the 
Yaqui  catfish,  Yaqui  chub,  beautiful  shiner,  and 
Yaqui  (Gila)  topminnow.    Special  status  plants 
found  in  the  shrubsteppe  ecosystem  include 
the  McKittrick  pennyroyal,  Nellie  cory  cactus 
and  the  bunched  cory  cactus,  and  Sneed's 
pincushion  cactus. 
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Chaparral-Mountain  Shrub 

No  endangered  or  threatened  animal  species 
appear  to  be  limited  to  the  chaparral-mountain 
shrub  communities.    Some  special  status 
plants  occur  in  this  analysis  region,  including 
the  Arizona  agave,  Arizona  cliffrose,  and  the 
Arizona  hedgehog  cactus. 

Pinyon-Juniper 

None  of  the  endangered  or  threatened  animal 
species  are  especially  dependent  on  the 
pinyon-juniper  habitat;  however,  the  Kuenzler 
hedgehog  cactus,  Knowlton  cactus,  Todsen's 
pennyroyal,  and  Zuni  fleabane  are  found 
primarily  in  this  analysis  region. 

Mountain/Plateau  Grasslands 

Endangered  or  threatened  wildlife  in  the 
mountain/plateau  grasslands  include  the  black- 
footed  ferret,  Utah  prairie  dog,  bald  eagle, 
whooping  crane,  and  American  peregrine 
falcon.    Federally  threatened  or  endangered 
aquatic  species  include  the  Colorado  River 
Squawfish,  humpback  chub,  bonytail  chub, 
woundfish,  and  Gila  top  minnow. 

Plains  Grasslands 

The  black-footed  ferret,  Wyoming  toad,  and  the 
Higgin's  Eye  pearly  mussel  are  federally  listed 
endangered  species  in  the  plains  grasslands. 
Bald  eagles,  American  peregrine  falcons, 
whooping  cranes,  least  terns,  and  piping 
plovers  also  are  found  in  this  region. 

Coniferous/Deciduous  Forest 

The  Arizona  and  Gila  trouts  inhabit  small  areas 
of  the  coniferous/deciduous  forest  region. 
Special  status  mammals  include  the  grizzly 
bear,  gray  wolf,  and  the  woodland  caribou. 

Wilderness  and  Special  Areas 

BLM  administers  more  than  416,000  acres  of 
federally  designated  wilderness  lands  in 
Arizona,  Utah,  Idaho,  Montana,  New  Mexico, 
Oregon,  and  Washington.    As  of  September 
30,  1987,  the  EIS  program  area  had  635 
wilderness  study  areas  (WSAs)  covering  about 
17.5  million  acres  (BLM  1988).    The  EIS  area 
also  has  many  sites  designated  as  Areas  of 


Critical  Environmental  Concern  (ACEC), 
Research  Natural  Areas,  Outstanding  Natural 
Areas,  National  Natural  Landmarks,  and 
congressionally  designated  National 
Conservation  areas. 

BLM  uses  the  Area  of  Critical  Environmental 
Concern  designation  to  highlight  public  land 
areas  where  special  management  attention  is 
necessary  to  protect  and  prevent  irreparable 
damage  to  important  historic,  cultural,  and 
scenic  values;  fish  or  wildlife  resources;  or 
other  natural  systems  or  processes.    The 
ACEC  designation  may  also  be  used  to  protect 
human  life  and  safety  from  natural  hazards. 
BLM  identifies,  evaluates,  and  designates 
ACECs  through  its  resource  management 
planning  process.    Allowable  management 
practices  and  uses,  mitigation  measures,  and 
use  limitations,  if  any,  are  described  in  the 
planning  document.    Under  current  guidelines, 
ACEC  procedures  also  are  used  to  designate 
Research  Natural  Areas,  Outstanding  Natural 
Areas,  and  other  natural  areas  requiring 
special  management  attention. 

The  Bureau  also  cooperates  with  the  National 
Park  Service  in  implementing  the  National 
Natural  Landmark  Program  as  it  applies  to 
BLM-administered  lands.    Through  the  National 
Natural  Landmark  Program,  the  Park  Service 
designates  significant  examples  of  the  Nation's 
ecological  and  geological  heritage. 

As  of  the  end  of  fiscal  year  1987,  BLM  had 
designated  163  ACECs  encompassing  more 
than  1.5  million  acres  in  the  13  Western 
States.    There  were  also  127  Research  and 
Outstanding  Natural  Areas  and  35  National 
Natural  Landmarks  on  more  than  1  million 
acres  (BLM  1988). 

Human  Health  and  Safety 

Background  Health  Risks  in  the 
Program  States 

This  section  discusses  background  human 
health  risks  of  injuries,  cancer,  and  other 
diseases  for  people  living  in  the  States  that 
are  included  in  the  BLM  Vegetation  Treatment 
program.    As  is  true  for  the  United  States  as  a 
whole,  people  in  these  States  are  exposed  to 
risk  from  automobile  accidents  and  many  other 
injuries;  contaminants  in  the  air,  water,  and 
soil;  chemicals  in  the  diet;  and  various 
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diseases.    Occupational  risks  may  be  different 
from  those  that  face  the  general  public, 
depending  on  the  work  environment.    Some  of 
these  risks  can  be  quantified,  while  lack  of 
data  allows  only  a  qualitative  description  of 
others.    For  some  risks,  information  is 
available  for  the  United  States  as  a  whole,  but 
not  specifically  for  the  program  States.    In 
such  cases,  it  is  assumed  that  the  United 
States  data  apply  to  conditions  in  the  program 
States. 

Sources  of  information  for  this  section  include 
detailed  discussions  by  the  Centers  for 
Disease  Control  (CDC)  of  the  10  leading  work- 
related  diseases  and  injuries,  as  determined  by 
the  National  Institute  for  Occupational  Safety 
and  Health  (NIOSH)  (USDHHS  1987), 
summaries  of  vital  statistics  for  the  BLM 
program  States  (U.S.  Census  Bureau  1987), 
the  National  Research  Council's  Regulating 
Pesticides  in  Food— The  Delaney  Paradox 
(NRC  1987)  and  Injury  in  America  (NRC  1985), 
and  Calabrese  and  Dorsey's  Healthy  Living  in 


an  Unhealthy  World  (Calabrese  and  Dorsey 
1984).    Except  for  certain  infectious,  notifiable 
diseases,  little  statistical  information  is 
available  on  nonfatal  conditions,  including 
cancer,  that  either  are  cured  or  are  not  the 
primary  cause  of  mortality. 

Risk  of  Diseases 

Disease  Incidence 

According  to  the  Centers  for  Disease  Control 
(USDHHS  1987),  clear  causal  links  have  been 
established  between  certain  occupations  and 
specific  illnesses.    For  example,  asbestosis 
among  insulation  and  shipyard  workers  has 
been  linked  to  their  exposure  to  asbestos,  and 
pneumoconiosis  among  coal  miners  has  been 
linked  to  the  inhalation  of  coal  dust. 
Occupational  exposures  to  some  metals,  dusts, 
and  trace  elements,  as  well  as  carbon 
monoxide,  carbon  disulfide,  halogenated 
hydrocarbons,  nitroglycerin,  and  nitrates,  can 
result  in  an  increased  incidence  of 
cardiovascular  disease.    Occupational 
exposure  to  lead  and  ionizing  radiation  may 
lead  to  reduced  male  fertility.    Female 
laboratory  and  chemical  workers  show  a  higher 
rate  of  miscarriage  than  the  general 
population.    Neurotoxic  disorders  can  arise 
from  exposure  to  a  wide  range  of  chemicals, 
including  some  pesticides.    Dermatologic 
conditions,  such  as  contact  dermatitis, 
infection,  trauma,  cancer,  vitiligo,  urticaria,  and 
chloracne,  have  a  high  occurrence  in  the 
agricultural,  forestry,  and  fishing  industries, 
with  2,233  reported  cases  in  1984  and  an 
incidence  rate  of  28.5  per  10,000  workers. 

Disease  Mortality 

The  mortality  rates  for  the  BLM  program  States 
are  listed  in  Table  2-9,  with  some  of  the 
leading  causes  of  death.    Cerebrovascular  and 
cardiovascular  diseases  are  the  leading  causes 
of  death  in  all  States. 

Risk  From  Injuries 

Injury  Incidence 

Seventy  million  Americans  incur  nonfatal 
injuries  every  year.    Among  those  less  than  45 
years  old,  injuries  are  the  leading  cause  of 
hospitalization  (NRC  1985). 


Yellow  Toadflax 
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Table  2-9.    Mortality  per  100,000  Population  and  Causes  of  Death  In  BLM  Program  States 


All 

Cause  of  Death 

Diseases 

Cancer 

State 

Cerebrovascular  and       Chronic 
Cardiovascular         Respiratory 
Disease                  Disease 

Accidents 

Arizona 

771.5 

295.5 

41.4 

173.8 

47.8 

Colorado 

625.7 

238.5 

34.9 

124.4 

40.1 

Idaho 

708.7 

301.8 

35.4 

141.2 

48.4 

Montana 

815.0 

330.6 

41.7 

174.9 

50.7 

Nevada 

772.3 

306.7 

39.4 

180.4 

43.9 

New  Mexico 

672.8 

233.3 

32.9 

131.7 

56.9 

North  Dakota 

821.6 

381.7 

26.6 

177.5 

33.1 

Oklahoma 

900.8 

415.2 

32.5 

185.5 

46.4 

Oregon8 

889.7 

383.1 

40.5 

200.6 

45.9 

South  Dakota 

932.6 

438.5 

33.2 

192.5 

46.3 

Utah 

550.1 

226.7 

21.2 

92.6 

38.6 

Washington 

782.8 

328.0 

35.8 

180.0 

37.9 

Wyoming 

642.9 

247.0 

31.4 

116.3 

52.0 

Note:    Data  are  for  1985. 

"Data  are  for  the  State  of  Oregon.    However,  only  eastern  Oregon  is  included  in  the  BLM  program. 

Source:    U.S.  Census  Bureau  1987. 


NIOSH  estimates  that  in  the  United  States 
about  10  million  traumatic  work-related  injuries 
occur  annually  (USDHHS  1987).    Several 
chronic  injuries  are  directly  linked  to  the  type 
of  work  done.    For  example,  vibration 
syndrome  affects  up  to  90  percent  of  workers 
using  chippers,  grinders,  chain  saws, 
jackhammers,  or  other  handheld  power  tools, 
causing  blanching  and  reduced  sensitivity  in 
the  fingers  (USDHHS  1987).    Noise-induced 
hearing  loss  affects  17  percent  of  U.S. 
production  workers  who  are  exposed  to  noise 
levels  of  80  decibels  or  more  on  a  daily  basis 
(USDHHS  1987). 

Injury  Mortality 

Approximately  140,000  Americans  die  from 
injuries  annually.    Of  the  94,072  deaths  from 
unintentional  injury  in  1982,  47.5  percent  were 
caused  by  motor  vehicle  accidents;  12.8 
percent,  falls  and  jumps;  6.8  percent, 


drowning;  3.7  percent,  poisoning;  and  the  other 
29.2  percent,  a  wide  variety  of  causes  (NRC 
1985).    Injuries  are  the  primary  cause  of  death 
among  young  adults  and  children.    From  the 
ages  of  15  to  24,  injuries  cause  almost  80 
percent  of  the  fatalities  (NRC  1985). 
Injuries  cause  about  10,000  occupational 
fatalities  per  year.    Some  of  the  causes 
include  highway  motor  vehicle  accidents  (34.1 
percent  in  1980  to  1981),  falls  (12.5  percent), 
industrial  vehicle  or  equipment  accidents  (11.4 
percent),  and  fires  (3.4  percent).    Workers  in 
the  mining  and  quarrying  industry  had  the 
highest  rate  of  traumatic  deaths,  at  55  per 
100,000  workers.    Agriculture  had  a  rate  of  52 
deaths  per  100,000  workers,  while  trade  had 
only  5  deaths  per  100,000  workers  (USDHHS 
1987). 
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Risk  of  Cancer 

Cancer  Incidence 

Nationwide,  the  chance  of  developing  some 
form  of  cancer  during  one's  lifetime  is  about  1 
in  4  (Calabrese  and  Dorsey  1984,  NRC  1987). 
The  causes  of  cancer  development  are  many, 
including  occupational  exposure  to 
carcinogens,  environmental  contaminants,  and 
substances  in  food.    In  the  United  States,  one- 
third  of  all  cancers  have  been  attributed  to 
tobacco  smoking  (Chu  and  Kamely  1988).    It  is 
estimated  that  work-related  cancers  account  for 
anywhere  from  4  to  20  percent  of  all 
malignancies  (USDHHS  1987);  however,  it  is 
difficult  to  quantify  the  information  because  of 
factors  such  as  long  intervals  of  time  between 
exposure  and  diagnosis,  personal  behavior 
patterns,  job  changes,  exposure  to  other 
carcinogens,  and  difficulties  in  documentation. 

Cancer  Mortality 

Based  on  the  data  in  Table  2-9,  cancer 
accounted  for  9  to  20  percent  of  1985  fatalities 
in  the  BLM  program  States.    These  figures  are 
reflective  of  the  national  cancer  mortality 
figures  in  which  cancer  accounted  for  19 
percent  of  1985  deaths  in  the  United  States 
(USDC  1988). 

Social  and  Economic  Resources 

Social  Resources 

The  EIS  program  area  is  more  sparsely 
populated  than  the  rest  of  the  United  States, 
and  a  greater  proportion  of  the  residents  live 
in  rural  areas.    These  Western  States  have  an 
average  of  22  people  per  square  mile, 
compared  to  the  national  average  of  68  per 
square  mile  (Table  2-10).    Four  of  the  program 
States— Montana,  North  and  South  Dakota, 
and  Wyoming — are  among  the  least  densely 
populated  in  the  western  area,  with  between  5 
and  10  people  per  square  mile.    Washington 
and  Oklahoma  have  the  highest  population 
density,  with  67  and  48  inhabitants  per  square 
mile,  respectively.    The  rural  population  is 
32  percent,  significantly  greater  than  the 
national  average  of  26  percent  (USDC  1984). 
Approximately  5  percent  of  the  region's 
inhabitants  are  rural  farm  residents. 


Economic  Resources 

In  1980,  agriculture,  forestry,  fisheries,  and 
mining  industries  accounted  for  nearly 
10  percent  of  all  employment  in  the 
13  Western  States  (Table  2-11).    In  Wyoming 
more  than  20  percent  of  the  workers  depend 
on  these  industries  for  jobs,  while  in  Nevada 
only  3  percent  are  employed  in  these 
resource-based  industries. 

Domestic  livestock  operations  based  on  public 
lands  play  a  vital  role  in  the  economic 
prosperity  of  many  communities  in  the  Western 
States.    Many  residents  earn  their  livelihoods 
in  livestock  production  and  meat  processing 
industries  or  are  employed  in  industries  using 
byproducts  to  make  leather,  pet  food,  textiles, 
and  other  commodities.    Others  are  employed 
by  businesses  that  supply  goods  and  services 
to  these  industries  and  by  railroads  and 
trucking  firms  that  move  products  to  markets 
across  the  country. 

Sagebrush 

More  than  90  percent  of  all  land  in  the 
sagebrush  region  is  rangeland  (USDA  1981). 
A  large  part  of  the  land  not  federally  owned  is 
private  farms  and  ranches.    Irrigation  is 
practiced  where  water  is  available  and  soils 
are  suitable.    The  Snake  River  and  its 
tributaries  irrigate  more  than  25  percent  of  this 
region,  supporting  some  of  the  most  productive 
agricultural  lands  in  the  Western  United  States. 
Small  acreages  are  used  to  grow  feed  crops 
and  some  wheat.    Peas,  beans,  and 
sugarbeets  also  are  grown. 

Livestock  production  is  the  primary  agricultural 
activity  on  the  vast  BLM  lands  in  this  region. 
In  the  Snake  River  Plain,  opportunities  exist  to 
increase  forage  production  with  improved 
management  and  conditions.    Open  forests  on 
high  mountain  slopes  also  provide  important 
habitats  for  wildlife  and  livestock  grazing. 

Desert  Shrub 

Approximately  75  percent  of  the  desert  shrub 
analysis  region  is  owned  by  Federal  and  local 
governments.    The  remainder  is  in  private 
ownership  and  consists  mostly  of  farms  and 
ranches.    Livestock  grazing  is  an  important 
component  of  this  analysis  region.    Citrus  fruit, 
dates,  grapes,  sugarbeets,  many  kinds  of 
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Table  2-10.    Population  Distribution  and  Density  of  the  Western  States 


Distribution  (1980) 

Population  (1986) 

Total             Rank 
(thousands) 

(Percent) 

Density  (1986) 

Urban 
Total 

Rural 
Total 

Farm" 

Per  Square 
Mile  Land  Area 

Arizona 

3,319 

2 

83.8 

16.2 

0.5 

29.2 

Colorado 

3,267 

4 

80.6 

19.4 

2.0 

31.5 

Idaho 

1,002 

8 

54.0 

46.0 

7.3 

12.2 

Montana 

819 

10 

52.9 

47.1 

7.4 

5.6 

Nevada 

963 

9 

85.3 

14.7 

0.7 

8.8 

New  Mexico 

1,479 

7 

72.1 

27.9 

1.5 

12.2 

North  Dakota 

679 

12 

48.8 

51.2 

15.9 

9.8 

Oklahoma 

3,305 

3 

67.3 

32.7 

4.3 

48.1 

Oregon 

2,698 

5 

67.9 

32.1 

3.0 

28.0 

South  Dakota 

708 

11 

46.4 

53.6 

16.3 

9.3 

Utah 

1,665 

6 

84.4 

15.6 

1.3 

20.3 

Washington 

4,462 

1 

73.5 

26.5 

2.0 

67.1 

Wyoming 

507 

13 

62.7 

37.3 

4.1 

5.2 

Average: 
Western  States 
United  States 

67.7 
73.7 

32.3 
26.3 

5.1 
2.5 

22.1 
68.1 
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TaWeT*    US'  Department  °f  Commerce'  Bureau  of  the  Census  1987,  Table  21;  and  U.S.  Department  of  Commerce,  Bureau  of  the  Census  1984, 


Table  2-11.    Employment  by  Industry  in  the  Western  States 


Agriculture, 
Forestry, 
Fisheries, 

and  Mining 

Construction 

Manufacturing 

Transportation 

and 
Communications 

Retail  and 
Wholesale  Trade 

Business, 

Finance, 

Insurance, 

and  Real  Estate 

Repair  and 
Personal 
Services 

Professional 
Services 

Public 
Administration 

Total 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Arizona 

59,396 

5.3 

90,381 

8.1 

161,302 

14.5 

73,779 

G.fi 

246,094 

22.1 

77,266 

6.9 

108,227 

9.7 

223,845 

20.1 

72,980 

6.6 

1,113,270 

Colorado 

78,817 

5.0 

107,063 

7.9 

192,305 

14.1 

108,668 

0.0 

298,526 

21.9 

96,725 

7.1 

127,966 

9.4 

274,880 

20.2 

77,067 

5.7 

1,362,017 

Idaho 

43,959 

115 

26,718 

7.0 

53,455 

13.9 

28,789 

7.5 

84,795 

22.1 

20,755 

5.4 

33,901 

0.0 

68,544 

17.9 

22,736 

5.9 

383,652 

Montana 

43,360 

13.2 

23,035 

7.0 

24,286 

7.4 

29,417 

9.0 

73,862 

22.5 

16,162 

4.9 

25,161 

7.7 

71 ,057 

21.6 

21 ,976 

6.7 

328,316 

f= 

Nevada 

12,033 

3.0 

31 ,428 

7.9 

23,353 

5.9 

30,265 

7.6 

75,379 

18.9 

23,884 

6.0 

121,430 

30.5 

55,103 

13.8 

25,691 

6.4 

398,566 

New  Mexico 

47,514 

9.3 

42,769 

8.4 

37,737 

7.4 

37,362 

7.4 

105,553 

20.8 

26,445 

5.2 

58,336 

11.5 

109,492 

21.5 

43,030 

0.5 

508,238 

o 

< 

North  Dakota 

47,516 

17.4 

18,999 

7.0 

15,877 

5.0 

20,935 

7.7 

63,801 

23.4 

12,493 

4.6 

17,741 

6.5 

61,280 

22.5 

13,978 

5.1 

272,620 

Oklahoma 

114,171 

0.9 

92,856 

7.2 

214,779 

16.7 

96,043 

7.5 

269,426 

20.9 

68,873 

5.3 

99,492 

7.7 

253,144 

19.7 

79,073 

6.1 

1 ,287,857 

to 

Oregon 

55,001 

4.0 

73,250 

6.4 

222,017 

19.5 

81 ,621 

7.2 

256,497 

22.5 

71,228 

6.3 

86,975 

7.6 

234,834 

20.6 

57,002 

5.0 

1,138,425 

w 

South  Dakota 

51,018 

17.2 

17,464 

5.9 

28,555 

9.6 

18,005 

6.1 

65,256 

22.0 

13,856 

4.7 

20,415 

6.9 

65,061 

21.9 

17,049 

5.7 

296,679 

21 
— 1 

Utah 

32,414 

5.5 

41 ,797 

7.1 

92,557 

15.8 

43,979 

7.5 

123,835 

21.1 

34,316 

5.9 

45,792 

7.8 

120,804 

20.6 

50,427 

0.6 

585,921 

® 

Washington 

72,723 

4.1 

122,396 

6.0 

349,977 

19.5 

139,132 

7.8 

394,733 

22.0 

1 1 1 ,485 

6.2 

152,137 

8.5 

363,768 

20.3 

88,003 

4.9 

1,794,354 

3 

Wyoming 

43,857 

20.2 

22,282 

10.3 

11,821 

5.4 

19,946 

9.2 

41 ,867 

19.3 

8,794 

4.0 

16,859 

7.0 

39,546 

18.2 

12,402 

5.7 

217,374 

3 

m 

Total 

701 ,779 

710,438 

1 ,428,021 

727,941 

2,099,624 

582,282 

914,432 

1 ,941 ,358 

581,414 

9,687,289 

(D 

Average 

53,983 

9.7 

54,649 

7.5 

109,848 

12.0 

55,995 

7.6 

161,510 

21.5 

44,791 

5.6 

70,341 

10.0 

149,335 

19.9 

44,724 

6.2 

Source:   State  Demographics,  Dow  Jones-Irwin  1983. 
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Hoary  Cress 


vegetables,  small  grains,  hay,  and  pasture 
grasses  are  grown. 

Southwestern  Shrubsteppe 

Use  of  land  area  in  the  southwestern 
shrubsteppe  region  is  dependent  upon  the 
local  development  of  ground-water  resources. 
In  those  areas  with  water  well  development, 
irrigation  farming  is  practiced.    Much  of  the 
area  is  used  as  rangeland  for  grazing 
livestock. 

Chaparral-Mountain  Shrub 

The  interior  and  southwestern  portions  of  the 
chaparral-mountain  shrub  region  are  largely 
used  for  livestock  grazing.    Lands  in  these 
places  that  are  suitable  for  crops  are  most 
often  used  for  producing  forage  crops. 


Plnyon-Junlper 

The  pinyon-juniper  ecosystem  is  used  for 
grazing  and  wood  products,  such  as  Christmas 
trees,  fence  posts,  and  cord  wood. 

Plains  Grasslands 

The  plains  grasslands  region  is  considerably 
more  arid  than  the  tallgrass  region  to  the  east. 
Progressing  west  and  south  within  this  region, 
livestock  grazing  on  native  as  well  as  improved 
rangeland  becomes  increasingly  important.    To 
the  east  and  where  sufficient  moisture  exists 
for  agriculture,  the  principal  crops  are  wheat, 
grain  sorghum,  sugarbeets,  soybeans,  corn, 
and  other  feed  grains.    Cotton  is  also  grown  in 
irrigated  areas  in  the  southern  part  of  the 
region. 

Mountain/Plateau  Grasslands 

Most  of  the  mountain/plateau  grassland  region 
is  used  for  grazing  sheep  and  cattle;  much  of 
the  grazing  land  is  federally  owned.    Irrigated 
croplands  are  found  along  the  valleys  of  major 
streams.    Alfalfa,  grain,  corn,  and  hay  for 
livestock  feed  are  the  main  crops;  but  fruits, 
vegetables,  and  other  cash  crops  are  also 
grown.    Land-use  problems  resulting  from 
declining  water  tables  and  short  supply  of 
irrigation  water  are  common.    Overgrazing 
contributes  to  the  invasion  of  brushy  vegetative 
species  and  gully  erosion. 

Coniferous/Deciduous  Forest 

A  large  percentage  of  the  coniferous/deciduous 
forest  region  is  federally  owned;  the  remainder 
is  farms,  ranches,  and  other  privately  owned 
land.    Lumber  is  a  principal  industry,  and  large 
tracts  of  land  in  the  Rockies  are  controlled  by 
commercial  timber  companies.    Forests  and 
woodland  areas  provide  important  wildlife 
habitats  and  grazing  for  livestock.    Mining 
occurs  in  Idaho,  western  Montana,  and  the 
Cascade  Mountains.    Cropland  accounts  for 
only  a  small  part  of  the  acreage  in  this  region. 
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Introduction 

This  chapter  discusses  the  impacts  of  the 
Bureau  of  Land  Management's  proposed 
vegetation  treatment  program,  described  in 
Chapter  1,  on  the  natural  and  human 
environment  detailed  in  Chapter  2— vegetation, 
climate  and  air  quality,  geology  and 
topography,  soils,  aquatic  resources,  fish  and 
wildlife,  cultural  resources,  recreation  and 
visual  resources,  livestock,  wild  horses  and 
burros,  special  status  species,  wilderness  and 
special  areas,  human  health  and  safety,  and 
social  and  economic  resources.    It  must  be 
stressed  that,  because  this  is  a  programmatic 
EIS  covering  a  wide  variety  of  treatment 
methods  over  a  broad  land  area,  the  analysis 
addresses  impacts  at  a  fairly  general  level. 
(Site-specific  impacts  will  be  addressed  in 
Environmental  Assessments  tiered  to  this 
document.) 

The  first  section  of  this  chapter  describes  the 
potential  impacts  each  vegetation  treatment 
method  would  have  on  those  environmental 
components.    Impacts  are  discussed  for  each 
treatment  method  under  each  component 
(soils,  vegetation,  etc.).    Impacts  for  each 


method  are  discussed  within  each  vegetation 
analysis  region  for  those  environmental 
components  for  which  the  impacts  are  likely  to 
vary  from  analysis  region  to  analysis  region. 
The  impacts  discussion  is  not  broken  down  to 
the  vegetation  analysis  region  level  for  those 
components  not  likely  to  vary  significantly  at 
that  level.    The  treatment  methods  may  have 
short-term  impacts,  occurring  only  briefly 
immediately  after  an  area  is  treated;  long-term 
impacts,  lasting  for  months  or  years  after  a 
treatment;  and  cumulative  impacts,  operating  in 
conjunction  with  the  impacts  of  other  nearby 
treatments  or  over  time  if  a  given  locality 
receives  a  number  of  treatments. 

The  second  section  of  the  chapter  discusses 
the  effects  of  the  treatment  program 
alternatives,  comparing  the  probable  effects  of 
using  a  combination  of  treatment  methods  in 
implementing  the  proposed  action  with  the 
likely  effects  of  the  four  alternative  programs, 
including  "no  action." 

This  EIS  addresses  what  may  be  termed 
cumulative  impacts  from  two  perspectives. 
First,  because  treatments  are  done  on 
individual  sites,  the  EIS  addresses  the 
potential  adverse  effects  and  benefits  of  the 


The  basic  outline  of  the  chapter  is  as  follows: 

Section  1:  IMPACTS  OF  THE  VEGETATION 
TREATMENT  METHODS 

Impacts  on  a  Resource  Element  (e.g.,  soils) 
Impacts  of  Manual  Methods 

Impacts  in  the  Sagebrush  Region 
Impacts  in  the  Desert  Shrub  Region 

Impacts  in  the  Coniferous/Deciduous 
Forest  Region 
Impacts  of  Mechanical  Methods 

Impacts  in  the  Sagebrush  Region 

Impacts  of  Biological  Methods 

Impacts  of  Prescribed  Burning 

Impacts  of  Chemical  Methods 

Impacts  on  the  Next  Resource  Element 
(e.g.,  vegetation) 
Impacts  of  Manual  Methods 


Section  2:  IMPACTS  OF  THE  TREATMENT 
PROGRAM  ALTERNATIVES 

Impacts  on  a  Resource  Element  (e.g.,  soils) 
Impacts  of  the  Proposed  Program 
(Alt.  1) 
Impacts  in  the  Sagebrush  Region 
Impacts  in  the  Desert  Shrub  Region 

Impacts  in  the  Coniferous/Deciduous 
Forest  Region 
Impacts  of  No  Aerial  Application  of 
Herbicides  (Alt.  2) 

Impacts  in  the  Sagebrush  Region 

Impacts  of  No  Use  of  Herbicides  (Alt.  3) 

Impacts  of  No  Use  of  Prescribed 
Burning  (Alt.  4) 

Impacts  of  "No  Action"  (Alt.  5) 

Impacts  on  the  Next  Resource  Element 
(e.g.,  vegetation) 

Impacts  of  the  Proposed  Program 
(Alt.  1) 
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treatments  done  on  the  numerous  program 
sites  across  the  EIS  area  and  the  effects  over 
time  of  those  collective  treatments.    Again,  this 
is  done  at  a  general  level  because  only  at  the 
site-specific  level,  addressed  in  particular 
Environmental  Assessments,  can  impacts  at 
specified  individual  locations  be  evaluated. 
This  first  type  of  discussion  will  be  found 
throughout  the  text  of  this  chapter.    Second, 
the  EIS  addressed  cumulative  impacts 
according  to  Council  on  Environmental  Quality 
(CEQ)  regulations  (40  CFR  1508.7)  as  the 
incremental  impact  the  proposed  BLM  program 
would  have  on  the  environment  of  the  EIS 
area  when  added  to  past,  present,  or 
reasonably  foreseeable  future  actions  of  other 
agencies  or  individuals.    This  latter  type  of 
effect  is  addressed  in  a  separate  section  at 
the  end  of  this  chapter. 

Principal  aspects  of  the  human  environment 
that  are  not  likely  to  be  affected  at 
all— climate,  geology,  topography— are  not 
discussed  in  detail.    Because  84  percent  of 
BLM's  proposed  program  consists  of  rangeland 
treatments,  the  discussion  focuses  on  the 
effects  of  those  treatments. 


To  determine  the  effects  of  the  herbicides  on 
human  health,  wildlife,  and  aquatic  organisms, 
an  herbicide  risk  assessment  was  conducted. 
Appendix  E  describes  in  detail  the  hazards  of 
the  19  herbicides  and  of  diesel  oil  and 
kerosene;  estimates  human,  wildlife,  and 
aquatic  species  exposures  to  the  chemicals 
from  application  formulations  commonly  used 
on  rangelands,  forest  lands,  oil  and  gas  sites, 
rights-of-way,  and  recreation  sites;  and 
analyzes  the  risk  of  adverse  effects  from  those 
exposures.    The  results  of  the  herbicide  risk 
assessment  are  summarized  in  this  chapter  in 
the  sections  on  Fish  and  Wildlife  and  on 
Human  Health  and  Safety.    The  risk  to  human 
health  from  the  fire  and  smoke  from  prescribed 
burning  was  analyzed  in  a  prescribed  burning 
risk  assessment  presented  in  Appendix  D. 
The  results  are  presented  in  this  chapter  in  the 
section  on  Human  Health  and  Safety. 

For  analyses  in  this  chapter,  the  following 
assumptions  were  made:    (1)  that  BLM  will 
have  the  funding  and  personnel  to  implement 
the  final  decision,  (2)  that  all  standard 
operating  procedures  described  in  Chapter  1 
and  Appendixes  C,  E,  and  J  will  be  applied, 
and  (3)  that  the  types  and  amounts  of 
vegetation  treatments  will  be  applied  as  shown 
in  Table  1-1. 
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Vegetation 


Vegetation  treatments  would  have  beneficial 
and  adverse  effects  on  terrestrial  vegetation 
within  the  EIS  area.    Target  and  nontarget 
vegetation  in  treated  areas  would  be  directly 
affected.    The  degree  to  which  vegetation 
would  be  affected  would  depend  on  the  types 
of  treatment  used  and  the  number  of  acres 
treated  under  each  alternative  (see  Table  1-1). 
The  overall  effect  of  treating  vegetation  would 
be  to  achieve  the  desired  successional  stage, 
to  create  a  more  stratified  age  structure  for 
wildlife  habitat  improvement  and  fuel  hazard 
reduction,  to  accelerate  succession  for  forest 
management,  and  to  reduce  or  eliminate 
populations  of  undesirable  species  in  noxious 
weed  eradication  programs. 

Mechanical  treatments  affect  plants  differently 
depending  upon  their  vegetative  reproduction 
capabilities.    In  general,  woody  plants  have 
more  negative  effects  than  herbaceous  plants. 
Biological  methods  will  affect  target  and 
nontarget  vegetation  depending  upon  the 
abundance  of  the  particular  plant  species  and 
palatability  to  animals.    Prescribed  burning 
may  greatly  increase  the  growth  of  herbaceous 
plants  and  can  help  prevent  wildfire. 
Vegetation  effects  of  herbicides  will  depend  on 
how  closely  related  target  and  nontarget 
species  are,  the  selectivity  of  the  herbicide, 
and  the  application  rate.    The  effects  of  some 
vegetation  treatment  methods  on  vegetation 
and  soils  are  summarized  in  Table  3-1. 

Manual  Methods 

Manual  methods  are  highly  labor  intensive  and 
require  periodic  retreatment  ranging  from  every 
3  weeks  during  the  growing  season  to 
annually,  depending  on  the  target  species. 
These  methods  have  been  somewhat 
successful  in  controlling  annuals  and  biennials 
in  noxious  weed  control  and  vegetation 
removal  along  rights-of-way,  recreation  areas, 
pipelines,  and  so  on.    However,  manual 
treatments  have  proven  inefficient  in  controlling 
established  creeping  perennials  in  these 
situations.    Manual  methods  are  impractical  for 
large-scale  rangeland  improvement  projects 
and  prescribed  burning  pretreatment. 

With  manual  vegetation  treatment,  some 
degree  of  weed  control  would  be  achieved,  but 
most  weeds  (including  many  noxious  species) 
would  spread  as  a  result  of  ineffective  control 
efforts.    Undesirable  vegetation  would  again 
increase.    However,  manual  methods  of 
vegetation  treatment  are  selective.    Nontarget 


species  should  not  be  adversely  affected. 
Nontarget  plants  would  benefit  from  reduced 
competition  for  water  and  nutrients. 

Mechanical  Methods 

Direct  effects  on  target  and  nontarget 
vegetation  from  mechanical  treatments  depend 
on  how  a  particular  method  affects  a  species 
at  its  growing  points  and  its  vegetative  or 
sexual  reproductive  abilities  (Sosebee  1983). 
Indirect  effects  on  nontarget  vegetation  depend 
on  the  availability  of  resources  (water, 
minerals,  light)  previously  used  by  the  target 
species. 

Because  woody  plants  invest  greater  energy  in 
perennial,  above-ground  structures,  such  as 
branches  and  twigs,  top  removal  treatments 
generally  have  greater  negative  effects  on 
woody  plants  than  on  herbaceous  species, 
which  annually  replace  their  canopies. 
However,  many  woody  plants  can  sprout  from 
basal  buds  and  may  be  reduced  in  size  but 
are  not  killed  by  mechanical  top  removal. 
Britton  and  Wright  (1983)  have  listed  sprouting 
response  caused  by  mechanical  control  of 
various  brush  species  (Table  3-2).    Woody  and 
herbaceous  plants  that  reproduce  vegetatively 
are  tolerant  of  top  removal  by  mechanical 
methods.    Many  species  are  flexible  enough  to 
bend  rather  than  break  during  mechanical 
treatment. 

Sexual  reproductive  characteristics  are 
important  in  determining  plant  tolerance  to 
mechanical  treatments  in  general  but  are 
especially  important  in  determining  response  to 
root  cutting  or  removal.    Characteristics 
associated  with  tolerance  to  mechanical 
treatments  may  include  abundant  seed 
production  and  dispersal,  long-term  seed 
viability  in  the  seedbank,  and  rapid  germination 
and  seedling  growth  when  environmental 
resources  are  available  (Harper  1977).    Top 
removal  methods  generally  do  not  kill  and  may 
even  spread  more  limber  and  sprouting 
species,  but  may  greatly  reduce  brittle  and 
nonsprouting  species.    Methods  that  remove 
the  entire  plant  by  plowing  or  cutting  roots 
have  the  greatest  effect  on  nontarget  species 
and  generally  require  subsequent  revegetation. 

Sagebrush 

For  more  than  50  years,  sagebrush-dominated 
rangelands  have  been  treated  by  many 
different  mechanical  control  methods  (Blaisdell 
et  al.  1982).    Target  species  have  generally 
been  different  subspecies  of  big  sagebrush,  as 
well  as  species  of  rabbitbrush;  however,  not  all 
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Table  3-1.    Generalized  Influence  of  Selected  Brush  Control  Treatments  on  Vegetation  and  Soils 


Influence  on  Vegetation 


Kind  of  Brush 
Control 


Woody  Plants 


iH^'ibcieaocny 


Selective 
Herbicides 


Mechanical 
Top  Removal 
Shredding 


Roller  Chopping 


Hand  Slashing 


Entire  Plant  Removal 
Grubbing 


Bulldozing 


Removes  canopies; 
some  plants 
resprout;  dead 
plants  left  in 
place. 


Removes  top 
growth;  many  species 
regrow  vigorously. 


Generally  same  as 
for  shredding. 


Generally  same 
as  for  shredding. 


Individual  plants 
extracted;  little 
or  no  regrowth. 


Individual  plants 
extracted;  little  or 
no  regrowth;  small 
or  limber  plants 
may  remain. 


Grass  cover 
typically 
increases; 
forbs  reduced 
for  growing 
season; 
composition 
changes  toward 
grass  dominance; 
unless  grass  is 
target,  then 
composition  may  go 
to  shrubs/broad- 
leaved  species. 


Grass  cover 

increases, 

but  improvement 

may  be  short  term. 


General  increase 

in  herbaceous  species. 


Grass  cover 
increases  in 
interspaces; 
forbs  increase 
in  disturbed 
areas.    May 
get  weedy  species 
initially,  but 
should  revegetate 
to  perennials. 


Influence 
on  Soils 


No  physical 
effects. 


Minimal  physical 
effects;  woody 
debris  mulches 
surface. 

Some 

imprinting  of  soil 
by  roller  blades; 
woody  debris 
mulches  surface. 

Minimal  physical 
effects. 


Disturbance 
depends  on 
woody  plant 
density;  pits 
left  by 
extraction 
trap  water. 

Disturbance 
depends  on 
woody  plant 
density,  but 
can  be  extensive; 
pits  left  by  dozed 
plants  trap  water. 
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Table  3-1.    Generalized  Influence  of  Selected  Brush  Control  Treatments  on 
Vegetation  and  Soils  (continued) 


Influence  on  Vegetation 


Kind  of  Brush 
Control 


Woody  Plants 


Herbaceous 


Influence 
on  Soils 


Chaining/Cabling 


Root  Plowing 


Large  woody  plants 
extracted;  small  or 
limber  plants 
remain. 


Woody  plants 
removed  by  severing 
below  ground  line. 


Grasses/forbs 
generally 
increase; 
seeding  often 
used  to 
expedite  cover. 


Grasses  may  be  reduced; 
short-term  increases  in 
forbs,  initial  increase 
in  bare  soil;  seeding 
often  used  to  expedite 
cover. 


Disturbance 
depends  on 
chain 

modification; 
pits  left  by 
extraction  of 
large  plants;  soil 
surface  may  be 
further  disturbed 
by  raking,  or 
debris  may  be 
left  in  place. 

Subsoil 
disturbance 
depth 
depends 
on  woody 
species,  surface 
disturbances  may 
be  extreme. 


Disk  Plowing 


Woody  plants 
mulched  into  the 
surface  soil. 


Grasses  are 
reduced;  short- 
term  increase 
in  forbs;  initial 
increase  in  bare  soil; 
seeding  used  to 
establish  cover. 


Complete 
surface  soil 
disturbance. 


Prescribed  Burning 


Short-term  reduction 
in  woody  plant  cano- 
pies; some  woody 
plants  often  rapidly 
regrow. 


Varies,  but  short-term 
decrease  in  herbaceous 
cover;  fine  mulch 
consumed.    May  be 
flush  of  herbaceous 
growth  the  same  year 
because  of  an  increase 
in  available  nutrients. 


No  soil 
disturbance 
but  soil 
surface 

"bared"  usually 
for  a  short  time, 
depending  largely 
on  postburn 
weather. 
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Table  3-2.    Sprouting  Response  of  Brush  Species  for  the  Principal  Rangeland 
Areas  in  North  America 


Vegetation  Type 

Sprouters 

Shortgrass  Prairie 

Mesquite 
Yucca 

Mixed  Prairie 

Mesquite 

All  oaks 

Redberry  juniper 

Sumac 

Algerita" 

Prickly  pear 

Cholla 

Tallgrass  Prairie 

Sumac 

Western  snowberry 
Lead  plant 
Shrub  oak 

Fescue  Prairie 

Aspen 
Prairie  rose 
Serviceberry 
Silverberry 

Palouse  Prairie 

Rabbitbrush 

Semi-Desert 
Grass-Shrub 

Velvet  mesquite 
False  mesquite 
Velvet-pod  mimosa 
Algerita* 

Fourwing  saltbush 
Winterfat 

Skunkbush  sumac 
Wright  baccharis 

Sagebrush-Grass 

Greasewood 
Rabbitbrush 
Curlleaf  mahogany 

Nonsprouters 


Serviceberry 


Arizona 
Chaparral 


Snowbrush 

True  mountainmahogany" 

Silver  sagebrush 

Three-tip  sagebrush3 

Horsebrush 

Antelope  bitterbrush" 

Shrub  live  oak 
Sugar  sumac 
Skunkbush  sumac 
Redberry 
Catclaw 
Emory  oak 


Eastern  red  cedar 
Ashe  juniper 


Eastern  red  cedar 


Big  sagebrush 


Ocotillo 
Wheeler  sotol 

Desert  blackbrush 
Sagebrush 


Big  sagebrush 
Low  sagebrush 


Desert  ceanothus 
Mexican  cliffrose 
Deerbrush 
Pointleaf 
manzanita 


"Weak  sprouters;  antelope  bitterbrush  can  sprout  vigorously  following  burns  at  its  upper  elevational  limits. 
Source:    Britten  and  Wright  1983. 
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Table  3-2.    Sprouting  Response  of  Brush  Species  for  the  Principal  Rangeland  Areas  in  North 
America  (continued) 


Vegetation  Type 


Sprouters 


Nonsprouters 


Oakbrush 


Pinyon-Juniper 


Yerbasanta 

True  mountainmahogany 
Western  mountainmahogany 
Hairy  mountainmahogany 

Gambel  oak 

Chokecherry 

Wood  rose 

Snowberry 

Ninebark 

Serviceberry 

Serviceberry 

Wright  silktassel 

Shrub  live  oak 

Antelope  bitterbrush" 

Skunkbush  sumac 

True  mountainmahogany 

Chokecherry 

Winterfat 

Mockorange 

Snowberry 

Algerita" 

Rabbitbrush 

Four-wing  saltbush 

Horsebrush 

Desert  bitterbrush 

Curlleaf  mountainmahogany8 

Broom  snakeweed 

Mountain  lover 

Yucca 

Fringed  sagebrush 


Mountain  lover 
Creeping  barberry 


Big  sagebrush 
Black  sagebrush 

Desert  blackbrush 


*  Weak  sprouters;  antelope  bitterbrush  can  sprout  vigorously  following  burns  at  its  upper  elevational  limits. 
Source:    Britten  and  Wright  1983. 
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species  of  sagebrush  can  be  considered 
undesirable  (Johnson  1987).    Most  nontarget 
species  are  perennial  brushgrasses  and  forbs 
but  may  also  include  shrubs  such  as 
bitterbrush  and  fourwing  saltbush. 

Railing  and  brush  beating  or  shredding  cause 
little  damage  to  herbaceous  species;  however, 
these  methods  may  release  associated 
undesirable  shrubs  that  sprout,  such  as 
rabbitbrush,  horsebrush,  and  greasewood 
(Blaisdell  et  al.  1982,  Roundy  et  al.  1983).    In 
addition,  herbaceous  weeds,  such  as 
cheatgrass,  halogeton,  and  medusahead  may 
be  released  in  the  absence  of  desirable 
species  when  these  species  are  removed 
during  sagebrush  control  (Lancaster  et  al. 
1987).    Top  control  methods  increase 
production  of  associated  herbaceous  species 
because  sagebrush  cover  is  reduced  and  soil 
water  availability  is  increased  (Sturges  1975). 
Grass  production  generally  doubles  after 
sagebrush  removal  and  methods  other  than 
plowing  and  disking  do  not  greatly  change 
herbaceous  composition.    Plowing  or  disking 
are  most  recommended  in  areas  with  little 
herbaceous  understory  in  which  soil 
disturbance  would  help  to  prepare  a  seedbed 
for  revegetation  (Biaisdell  et  al.  1982,  Cluff  et 
al.  1983). 

Adequate  precipitation  and  favorable  soil 
characteristics  are  important  for  successful 
revegetation  following  sagebrush  control. 
Revegetation  following  plowing  of  sagebrush 
will  result  in  dominance  by  weedy  annual 
species  if  conditions  are  not  conducive  to 
desired  species  (Shown  et  al.  1969). 

Although  data  are  scarce,  it  should  be 
expected  that  desirable  shrubs  associated  with 
sagebrush,  such  as  bitterbrush,  cliff  rose, 
western  serviceberry,  and  fourwing  saltbush, 
could  be  damaged  by  mechanical  treatments, 
especially  plowing.    Canopy  treatment 
methods,  however,  such  as  rotomowing,  may 
actually  stimulate  bitterbrush  growth  if  done  at 
the  proper  height  (Jones  1983). 

In  summary,  mechanical  treatments  that  control 
sagebrush  by  cutting  or  breaking  the  canopy 
tend  to  increase  understory  herbaceous 
species.    Plowing  of  sagebrush  can  reduce 
desired  species  and  is  generally  done  where 
an  understory  of  desired  vegetation  is 
inadequate  to  revegetate  naturally. 

Desert  Shrub 

Mechanical  or  other  vegetation  control  methods 
are  generally  not  recommended  on  saltdesert 
shrubland  or  blackbrush  and  Mojave-Sonora 


desert  shrublands.    Revegetation  is  usually 
necessary  to  increase  the  cover  of  desirable 
species  on  these  lands,  but  successful 
revegetation  is  limited  by  low  and  erratic 
precipitation  (Bleak  et  al.  1965,  Jordan  1981, 
Cox  et  al.  1982,  Blaisdell  and  Holmgren  1984, 
Roundy  and  Young  1985).    Mechanical 
treatments  of  most  of  these  shrublands  tend  to 
decrease  the  cover  of  shrubs,  including 
desirable  saltbushes,  and  increase  the  cover  of 
annual  weeds,  such  as  halogeton  and  Russian 
thistle.    Because  establishment  of  perennial 
vegetation  in  desert  shrublands  may  require 
successive  years  of  unusually  high 
precipitation,  natural  revegetation  is  limited  and 
vegetation  disturbance  is  not  recommended. 

Southwestern  Shrubsteppe 

Many  woody  species  in  the  southwestern 
shrubsteppe  are  able  to  resprout  after  top 
removal.    Methods  such  as  chaining  and 
cabling  may  reduce  large  trees  but  increase 
smaller  trees  and  undesirable  shrubs,  such  as 
mesquite  and  species  of  acacia  (Martin  1975). 
Chaining,  cabling,  and  roller  chopping,  which 
pull  over  or  break  the  canopy  of  woody  plants 
on  southwestern  shrubsteppe  ranges,  do  not 
destroy  remnant  stands  of  perennial  grasses 
but  may  kill  some  herbaceous  plants  (Martin 
1975).    Removal  of  cholla  does  not  necessarily 
increase  production  of  herbaceous  vegetation 
(Pieper  1971);  however,  removal  of 
creosotebush  and  tarbush  may  greatly  increase 
diversity  and  cover  of  other  shrubs,  grasses, 
and  forbs  (Beck  and  Tober  1985). 

Rootplowing  is  the  most  effective  method  of 
mechanically  controlling  undesirable  species  in 
the  southwestern  shrubsteppe,  but  it  also  kills 
most  perennial  grasses  and  forbs  that  are 
unable  to  reproduce  vegetatively  (Vallentine 
1980).    Because  rootplowing  may  kill  more 
than  90  percent  of  the  vegetation  (Herbel 
1984),  it  is  generally  recommended  only  in 
conjunction  with  revegetation  (Vallentine  1980). 
In  areas  of  insufficient  precipitation, 
revegetation  may  not  be  successful.  Where 
precipitation  is  sufficient  to  permit  successful 
revegetation,  root  and  disk  plowing  increases 
the  density  and  production  of  perennial 
grasses  on  southwestern  shrubsteppe  (Herbel 
et  al.  1973,  Cox  and  Jordan  1983,  Cox  et  al. 
1986). 

In  summary,  nonplowing  mechanical  control 
methods  may  temporarily  reduce  woody 
species  and  increase  herbaceous  vegetation. 
Woody  species  will  resprout  and  eventually 
redominate.    Rootplowing  reduces  both  woody 
and  herbaceous  vegetation  but,  when 
combined  with  revegetation,  may  increase 
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production  of  and  diversity  of  herbaceous 
species. 

Chaparral-Mountain  Shrub 

Chaparral  treatments  are  used  to  reduce 
woody  vegetation  and  increase  herbaceous 
vegetation  for  increased  forage  or  water  yield. 
Methods  that  reduce  woody  vegetation 
canopies  have  limited  success  because  most 
chaparral  species  resprout  from  buds  in  the 
base,  rhizomes,  or  roots  (Cable  1975). 
Rootplowing  is  the  most  recommended 
mechanical  treatment  to  control  chaparral 
species  and  must  usually  be  followed  by 
revegetation  because  understory  herbaceous 
vegetation  is  usually  lacking  or  is  reduced  by 
plowing  disturbance.    Plowing  and  seeding  of 
adapted  grasses  reduce  woody  vegetation  and 
increase  herbaceous  production  (Cable  1975). 
Mechanical  treatments  without  revegetation 
would  be  expected  to  decrease  shrub  cover  for 
a  short  time,  but  vegetation  should  quickly 
return  to  predisturbance  conditions  with  the 
growth  of  resprouted  shrubs. 

Pinyon-Juniper 

Mechanical  treatment  methods  have  been  used 
extensively  in  pinyon-juniper  woodlands. 
Pinyon  and  juniper  trees  have  extensive  root 
systems  and  use  soil  water  and  nutrients  more 
efficiently  than  most  shrubs  and  herbaceous 
species  (West  1984).    The  competitive  ability 
of  these  trees  allows  them  to  dominate  many 
sites  to  the  eventual  exclusion  of  understory 
species  and  to  rapidly  redominate  when  only 
partially  controlled  (Tausch  and  Tueller  1977, 
West  1984).    Vegetation  response  to 
mechanical  treatments  is  related  to  the  type 
and  amount  of  tree  control,  the  plant  species 
diversity  of  the  site  at  treatment,  and  site 
climatic  and  soil  conditions.    Bulldozing,  tree 
crushing,  roller  chopping,  cabling,  and,  most 
commonly,  chaining  are  used  to  reduce 
pinyon-juniper  cover  and  increase  shrub  and 
herbaceous  forage. 

Single  chaining  or  cabling  kills  older  trees  and 
may  result  in  short-term  increases  in 
herbaceous  production,  but  young  trees  are 
not  killed  and  rapidly  regrow,  returning  the  site 
to  predisturbance  composition  and  production 
(Aro  1971,  1975).    Double  chaining  kills  more 
trees  than  single  chaining  and  results  in 
greater  release  of  herbaceous  vegetation  (Aro 
1971,  1975).    Windrowing  is  generally  followed 
by  revegetation  and  is  most  effective  in 
converting  woodland  to  grassland,  although 
success  depends  on  establishment  of  seeded 
species  (Evans  1988).    Bulldozing  may  be 
done  to  avoid  damage  to  desirable  shrubs, 


such  as  bitterbrush  and  cliffrose,  and  still 
reduce  trees. 

Successional  patterns  and  production  of 
different  species  after  mechanical  treatments 
vary  greatly,  depending  on  the  site  (West 
1984).    Vegetation  response  to  mechanical 
treatments  depends  on  the  successional  stage 
at  the  time  of  treatment  and  the  type  of  plants 
that  are  killed.    Production  of  most  grass 
species  (blue  and  sideoats  grama,  prairie 
junegrass,  squirreltail,  mutton  bluegrass,  and 
western  wheatgrass)  may  increase  after  tree 
control.    Forbs  (ragweed,  aster,  redroot 
eriogonum,  annual  goldeneye,  and  sunflower) 
will  also  increase.    Some  cool-season  grasses 
may  actually  have  higher  production  under 
scattered  alligator  juniper  trees  than  in  the 
open  (Clary  and  Morrison  1973).    Removal  of 
trees  in  this  situation  is  not  recommended 
because  they  help  maintain  cool-season 
grasses  in  the  community. 

Vegetation  response  to  mechanical  removal  of 
pinyon  and  juniper  has  been  found  to  depend 
on  associated  soils  in  some  studies.    O'Rourke 
and  Ogden  (1969)  reported  two  to  four  times 
the  production  of  perennial  grasses  on  sites  in 
Arizona  with  moist  soil  than  on  dry  soil  sites 
after  mechanical  removal  of  pinyon  and 
juniper.     Native  perennial  grasses  (side-oats, 
blue,  and  hairy  gramas),  many  forbs 
(sunflower,  sweetclover,  globe  mallow,  and 
spurge,  for  example),  half  shrubs  (snakeweed 
and  buckwheat),  and  shrubs  (shrub  live  oak, 
manzanita)  increased  yields  on  some  sites 
after  mechanical  removal  of  Utah  juniper  (Clary 
1971).    Areas  initially  lacking  native  perennial 
grasses  did  not  advance  in  succession  but 
were  dominated  by  snakeweed  and  annual 
goldeneye.    Increases  in  herbage  production 
after  mechanical  treatment  of  pinyon-juniper 
trees  in  Arizona  were  greatest  on  sites  with 
high  annual  precipitation,  high  pretreatment 
tree  canopy,  or  high  nitrate  and  nonlimestone 
soils  (Clary  and  Jameson  1981).    Vegetation 
composition  of  perennial  grasses  increased, 
while  half-shrub  vegetative  composition 
decreased,  and  that  of  forbs  changed  little 
after  tree  control.    Authors  concluded  that  the 
site  potential  must  be  carefully  considered  in 
estimating  understory  response  from  pinyon- 
juniper  control. 

In  summary,  mechanical  control  of  pinyon  and 
juniper  generally  results  in  an  increase  in 
herbaceous  annuals  and  perennials,  as  well  as 
shrubs.    This  response  is  short-lived  where 
trees  are  partially  controlled  and  may  be 
limited  on  dry  sites  because  of  low 
precipitation  or  shallow  soils.    Post-treatment 
vegetation  is  generally  characterized  by 
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vegetation  present  in  the  community  when  it 
was  treated.    Communities  lacking  desirable 
herbaceous  and  shrub  species  generally 
continue  to  be  dominated  by  existing  weedy 
species,  such  as  snakeweed  and  cheatgrass, 
unless  revegetation  is  successfully  applied. 
Mechanical  treatment  should  be  used  to 
completely  kill  trees  on  sites  with  sufficient 
desirable  species,  precipitation,  and  soil  depth 
to  maximize  desirable  understory  vegetation 
response. 

Plains  Grassland 

The  objective  of  mechanical  treatment  on 
plains  grasslands  has  been  to  reduce  cover  of 
warm-season  species,  increase  infiltration  and 
nutrient  cycling  by  breaking  up  compacted 
soils  or  sod-bound  vegetation,  and  increase 
the  production  of  cool-season  grasses. 
Mechanical  treatments  will  usually  achieve 
these  objectives,  depending  on  the  limiting 
factors  of  a  particular  site  and  the  amount  of 
disturbance.    Where  soils  are  fine-textured  and 
have  low  infiltration  rates,  mechanical 
treatments  may  increase  cool-season  herbage 
production.    Greater  forage  production  was 
associated  with  greater  spring  soil  water 
content  on  the  furrowed  areas.    Ripping  and 
contour  furrowing  of  fine-textured  loamy  soils 
increased  herbage  production  more  in  a 
drought  year  than  in  a  year  with  normal 
precipitation  (Griffith  et  al.  1985). 

Furrowing  of  coarse-textured  soils  with  high 
infiltration  rates  does  not  generally  increase 
water  storage  and  forage  production  (Valentine 
1947,  Branson  et  al.  1966).    However, 
mechanically  disturbing  sod-bound  vegetation 
on  sandy  soils  may  increase  herbaceous 
production.    Plowing  of  clayey  and  sandy  soils 
may  initially  decrease,  then  increase  total 
herbaceous  production  (Rauzi  1975). 
Mechanical  treatments  may  increase  nutrient 
cycling  and  production  of  western  wheatgrass 
as  it  reinvades  areas  of  native  grasses  on 
sandy  soils  (Wright  and  White  1974). 

In  summary,  mechanical  treatments  generally 
increase  production  of  perennial  grasses  and 
forbs,  increase  infiltration  and  nutrient  cycling, 
and  may  decrease  production  of  warm-season 
grasses  on  plains  grasslands. 

Mountain/Plateau  Grasslands 

Mechanical  treatments  of  mountain  grasslands 
have  been  reported  only  as  a  precursor  to 
revegetating  grasslands  dominated  by 
undesirable  herbaceous  weeds.    Shrubs  such 
as  big  sagebrush  and  rabbitbrush  have 
invaded  these  grasslands  (Yoakum  et  al. 


1969),  where  soils  have  become  drier  as  a 
result  of  channel  cutting  and  a  lowered  water 
table  (Eckert  et  al.  1973).    Mechanical 
methods,  such  as  rotobeating,  railing,  or 
cabling,  have  not  been  reported  in  the 
literature  but  could  be  used  to  destroy 
canopies  of  shrubs  invading  mountain  or 
plateau  grasslands.    Such  methods  do  not 
appreciably  disturb  the  soil  and  would  have 
limited  impact  on  herbaceous  plants  that  bend 
easily  and  are  not  uprooted,  such  as  rushes 
and  sedges,  perennial  grasses,  and  forbs. 

Information  on  vegetation  response  of 
mountain  grasslands  to  plowing,  furrowing,  and 
seeding  is  mainly  from  work  done  in  Nevada 
(Eckert  et  al.  1973,  Eckert  1975).    In  those 
studies,  plowing  reduced  production  of 
cheatgrass  and  sedge  and  prepared  a  seedbed 
for  revegetation  by  desired  species.    Perennial 
grasses,  such  as  various  wheatgrasses, 
bromegrass,  and  fescue,  in  addition  to 
legumes  (alfalfa  and  sainfoin),  were 
successfully  established  in  furrows  on  plowed 
grasslands.    These  practices  converted  the 
vegetation  from  dominance  by  herbaceous 
weeds,  such  as  cheatgrass  and  povertyweed, 
to  desirable  herbaceous  perennial  grasses  and 
forbs.    Production  of  native  and  seeded 
grasses  and  seeded  legumes  was  high  after 
treatment. 

Coniferous/Deciduous  Forests 

Mechanical  treatments  aid  in  the  germination 
of  grasses  and  hardwoods.    These  treatments 
would  also  increase  sprouting  of  shrubs,  such 
as  kinnkinnick  and  Gambel  oak,  which  after 
repeated  treatment,  may  form  dense  hedges. 
Mechanical  treatment  alone  could  result  in 
stands  of  shrubs  surrounded  by  dense  cover  of 
grasses  and  forbs  (Newton  and  Dost  1981). 

Biological  Methods 

Biological  methods  of  vegetation  treatment  that 
may  be  considered  for  BLM  use  include 
grazing  animals,  insects,  and  pathogens.    The 
areas  treated  using  these  methods  vary  in  size 
from  one-quarter  acre  to  1,500  acres  for 
insects  or  pathogens,  and  5  to  500  acres  for 
grazing  animals.    Insects  and  pathogens 
generally  have  less  of  an  effect  on  nontarget 
vegetation,  while  the  use  of  grazing  animals  as 
biological  treatment  has  a  greater  potential  for 
affecting  nontarget  vegetation. 

The  possible  effects  of  biological  control  by 
grazing  animals  vary  by  analysis  region. 
Moderate  grazing  by  sheep  may  improve 
mountain/plateau  grasslands  as  cattle  range 
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(Vallentine  1980).    Grazing  of  sagebrush 
vegetation  by  cattle  and  sheep  in  the  spring 
and  early  summer  can  increase  the  vegetative 
output  of  desirable  shrubs  for  winter  browse. 
Heavy  fall  grazing  by  sheep  on  these  same 
ranges  improved  the  range  condition  faster 
than  no  grazing  at  all  (Vallentine  1980).    Goats 
can  be  important  biological  control  agents  for 
woody  plants,  especially  in  desolate,  semi-arid 
sites.    Goats  have  been  found  to  be  effective 
on  oaks,  mesquite,  chamise,  and  sumac  on 
desert  shrublands,  southwestern  shrub-steppes, 
and  chaparral  (Vallentine  1980),  increasing  the 
species  diversity  of  these  areas.    Negative 
impacts  from  biological  control  by  grazing 
animals  can  be  mitigated  and  positive  effects 
accentuated  with  proper  planning  and 
management  of  a  grazing  system. 

The  impacts  of  biological  treatment  by  insects 
and  pathogens  on  vegetation  will  generally  be 
slight.    In  most  cases,  the  target  plants  will 
remain  standing,  though  they  may  be 
weakened  or  unable  to  reproduce,  thus 


reducing  noticeable  and  immediate  effects. 
Over  time,  the  composition  of  the  plant 
community  may  change,  as  the  native  plants 
regain  their  competitive  edge.    Any  insects  or 
pathogens  used  for  general  vegetation 
treatment  would  be  carefully  tested  for  host 
specificity,  thus  reducing  or  eliminating 
possible  negative  effects  on  native  vegetation. 

Prescribed  Burning 

Prescribed  burning  (Figures  3-1  and  3-2)  is 
used  to  manage  unwanted  plants,  especially 
woody  species  that  compete  with  herbaceous 
species  for  water,  nutrients,  and  space;  to 
remove  the  excessive  litter  accumulation  in 
some  herbaceous  species  that  may  ignite, 
smolder  for  a  long  time,  and  kill  the 
herbaceous  species  growing  points;  to  modify 
species  composition;  to  enhance  herbaceous 
productivity;  to  manage  plant  community 
structure;  to  improve  quantity  and  quality  of 
wildlife  habitat;  and  to  reduce  fire  hazard  from 
surface  fuel  buildup. 


Figure  3-1.    Helicopter  igniting  a  prescribed  burn. 
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The  use  of  fire  affects  the  productivity  of 
plants  and  has  a  significant  effect  on  plant 
competition.    In  areas  where  prescribed 
burning  is  not  used,  plant  communities  may  be 
affected  by  increased  plant  competition.    The 
extent  of  these  impacts  depends  upon 
numerous  interacting  factors  that  determine  the 
ultimate  response  of  a  particular  ecological 
system  to  fire.    These  factors  include  weather 
conditions  before  and  after  a  burn;  time  of  the 
year  (whether  plants  are  growing  or  dormant); 
physical  features  of  the  site;  particular  species; 
plant  life  form  (shrub,  grass,  tree,  and  so 
forth),  method  of  reproduction,  stage  of 
maturity  and  vigor;  amount  of  fuel  available 
and  its  moisture  content;  severity  and  intensity 
of  the  burn;  rate  of  fire  spread;  flame  length; 
depth  and  duration  of  heat  penetration  into 
organic  and  soil  layers;  and  frequency  of  fires. 
Prefire  and  postfire  management  also  have  an 
effect  on  the  composition  and  productivity  of 
plant  communities. 

Fire  can  have  a  significant  effect  on  postfire 
plant  productivity.    Productivity  may 
significantly  decrease  during  the  initial  postfire 
recovery  period,  then  increase  after  1  or 


several  years.    Productivity  may  increase  after 
the  first  growing  season.    Total  productivity 
may  not  change  significantly,  but  it  can  shift 
among  classes  of  plants  on  the  site,  such  as 
from  conifers  that  are  killed  by  a  fire  to 
shrubs,  grasses,  and  forbs.    Total  vegetative 
productivity  may  actually  decrease  but  shift 
from  less  desirable  to  more  desirable  species, 
as  from  woody  plants  to  grasses  and  forbs. 
Immediate  productivity  increases  are  usually 
more  likely  if  significant  amounts  of  vegetative 
reproduction  or  regeneration  occur,  than  if  the 
site  must  reestablish  from  seed. 

Fire  has  a  significant  effect  on  plant 
competition  by  changing  the  numbers  and 
species  of  existing  plants,  altering  site 
conditions,  and  inducing  a  situation  in  which 
many  plants  must  reestablish  on  a  site.    In  a 
postfire  situation,  established  perennial  plants 
that  are  recovering  vegetatively  usually  have 
an  advantage  over  plants  that  are  developing 
from  seed,  because  they  can  take  up  water 
and  nutrients  from  an  existing  root  system 
while  seedlings  must  develop  a  new  root 
system.    Sprouting  plants  may  rapidly  develop 
a  crown  that  can  shade  out  other  plants  or 
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Figure  3-2.    Crew  member  monitoring  prescribed  burn  aimed  at  improving  forage  and  wildlife  habitat. 
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limit  their  growth.    Natural  regeneration  of 
shrubs  may  severely  limit  growth  of  naturally 
occurring  or  planted  conifers  because  of 
competition  for  light  or  moisture  (Stein  1986). 
Grass  seeded  for  postfire  erosion  control  in 
forested  areas  may  overtop  conifer  seedlings. 
In  chaparral  areas  they  may  compete  with 
sprouts  and  seedlings  of  native  plants  (Barro 
and  Conard  1987).    Litter  from  seeded  grasses 
may  also  increase  the  flammability  of  the  site 
to  much  higher  levels  than  would  occur  if  only 
native  vegetation  recovered  on  the  site  (Cohen 
1986  as  cited  in  Barro  and  Conard  1987).    A 
second  fire  after  a  short-term  interval  might  kill 
all  seedlings  of  native  species  before  they 
have  produced  much  seed.    Therefore, 
numbers  and  vigor  of  native  plants  would  be 
further  reduced.    Cheatgrass  seedlings  can 
grow  roots  at  much  cooler  soil  temperatures 
than  many  native  perennial  grass  seedlings 
and  use  up  soil  moisture  in  the  spring  before 
other  species  get  their  roots  down  into  the  soil 
profile  (Thill,  Beck,  and  Callihan  1984). 

On  sites  that  are  not  burned,  some  species 
may  have  a  competitive  advantage.    For 
example,  junipers  can  take  up  increasing 
amounts  of  soil  water  in  sagebrush/grass 
communities  they  have  invaded  and  eventually 
exclude  most  other  species  because  of 
moisture  limitations.    Grass  production  tends  to 
decrease  as  sagebrush  cover  increases,  again 
because  of  competition  for  water.    Young 
stands  of  conifers  that  develop  in  the  absence 
of  fire  beneath  mature  overstories  of 
ponderosa  pine  compete  with  the  mature  trees 
for  moisture  and  nutrients,  weakening  them 
and  making  them  susceptible  to  insects  and 
disease.    Depending  upon  the  site,  prescribed 
fire  or  fire  in  combination  with  other  treatments 
is  the  most  efficient  and  ecologically  sound 
way  to  manage  these  plant  communities. 

If  burning  occurs  in  close  association  with 
heavy  use  of  the  plant  community  by  livestock 
or  wildlife,  either  before  or  after  the  burn,  plant 
recovery  may  be  delayed  or  prevented 
because  heavy  prefire  use  may  deplete  plant 
carbohydrate  reserves.    Heavy  postfire  use  of 
perennial  plants  in  the  first  growing  season 
after  a  fire  is  likely  to  cause  the  most  harm, 
particularly  in  arid  and  semi-arid  range 
communities  (Trlica  1977).    Livestock  and 
wildlife  are  often  attracted  to  burned  areas 
because  of  increased  palatability,  availability, 
and  the  earlier  spring  greenup  that  often 
occurs  on  burned  rangelands  and  grasslands. 
Depending  on  the  plant  community  and  its 
production  capabilities,  some  use  after  the  first 
full  growing  season  may  not  have  a  negative 
effect,  and  indeed  may  be  desirable,  as  in 
tobosagrass  communities.    In  most  cases, 


however,  two  full  growing  seasons  of  postfire 
rest  are  necessary  before  plants  can  sustain 
much  utilization  (Wright  and  Bailey  1982).    A 
longer  recovery  period  is  necessary  if  weather 
has  been  unfavorable  for  growth  or  if 
establishment  of  plants  from  seeds  is  required 
to  completely  revegetate  the  site.    Desert 
plants  required  more  than  7  years  of  recovery 
after  moderate  defoliation  (Cook  and  Child 
1971,  as  cited  in  Trlica  1977),  and  some 
shrubland  sites  may  require  this  long  a  period 
of  postfire  rest  if  recovery  of  browse  species  is 
desired. 

For  some  plant  communities  in  poor  condition 
or  dominated  by  undesired  species,  it  may  be 
necessary  to  artificially  reseed  the  area  after 
burning  because  natural  revegetation  by 
desired  species  is  unlikely  to  occur.    Tradeoffs 
are  made  in  prescribed  burning.    Short-term 
undesirable  effects  on  preferred  species  have 
to  be  accepted  to  obtain  the  desired  results  on 
target  species.    If  undesirable  species  that 
respond  positively  to  prescribed  fire  are 
present  on  the  site,  it  may  be  possible  to 
choose  a  prescription  for  burning  that  will  favor 
other  species.    In  some  situations,  a  better 
choice  may  be  to  avoid  burning  that  site  and 
select  another  treatment  method  that  will 
produce  optimal  desired  effects. 

The  observed  responses  of  plants  to  burning 
are  dependent  upon  the  above  factors  and 
other  localized  conditions  in  each  of  the  impact 
analysis  areas.    Because  these  factors 
determine  the  outcome  of  a  particular 
prescribed  burn,  onsite  management  decisions 
can  alter  fire  effects  to  meet  specific  goals.    In 
general,  prescribed  fires  are  planned  with 
specific  goals  and  conducted  under  constraints 
to  ensure  that  the  fire  is  contained,  that  fire 
and  resource  objectives  are  met,  and  that 
long-term  site  productivity  is  maintained  or 
enhanced. 

A  particular  plant  species  may  or  may  not  be 
considered  desirable  on  a  treatment  site, 
depending  on  the  specific  objective  of  the 
treatment.    For  example,  less  sagebrush  would 
be  desired  on  a  site  where  the  objective  was 
to  improve  elk  summer  range  than  if  the 
objective  were  to  improve  sage  grouse  habitat. 
The  following  discussion  of  fire  effects  by 
vegetation  analysis  region  reflects  this  idea  in 
that  it  describes  the  effects  of  fire  on  particular 
species  without  giving  a  qualitative  judgment  of 
whether  a  plant  is  desirable.    That 
determination  will  be  made  on  a  site-specific 
level  according  to  the  individual  goals  of  the 
management  plan.    The  fire  ecology  of 
rangeland  is  discussed  in  greater  detail  in 
Appendix  F. 
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Sagebrush 

The  effect  of  fire  on  grasses  in  the  sagebrush 
analysis  region  depends  upon  the  growth  form 
and  how  season  of  burning  influences  soil 
moisture  and  other  environmental  and 
prescribed  burning  conditions.    Many  of  the 
dominant  grass  species  of  the  sagebrush 
analysis  region  are  fairly  fire  resistant  and  can 
produce  new  shoot  growth  even  after 
moderate-to-high-severity  burns. 

Repeated  or  early  summer  burning  reduces 
perennial  grasses  and  may  allow  cheatgrass  to 
invade  and  maintain  populations  (Wright  and 
Bailey  1982).    Bunchgrasses  that  contain 
dense  plant  material  in  their  bases  are  more 
damaged  than  coarse-stemmed  and 
rhizomatous  species  (Wright  and  Bailey  1982). 
Needle-and-thread  grass,  Thurber  needlegrass, 
and  Idaho  fescue  are  the  dominant  grasses 
that  are  most  easily  harmed  by  fire  in  this 
analysis  region  (Tirmenstein  1987a, 
Tirmenstein  1987b,  Bradley  1986).    All  of 
these  plants  have  an  accumulation  of  dense 
culms  at  their  base  that  tend  to  concentrate 
heat  if  the  fire  occurs  during  a  dry  period, 
although  Thurber  needlegrass  has  somewhat 
less  density  of  basal  fuel.    Large  diameter 
bunches  of  these  three  species  have  all  been 
reported  to  sustain  more  damage  from  fire 
than  smaller  diameter  bunches.    Both 
needlegrass  species  have  been  observed  to 
reproduce  from  seed  after  fires.    The  greatest 
amount  of  damage  to  these  plants  occurs 
either  if  they  are  burned  when  actively  growing 
or  have  green  tissue;  when  they  are  more 
sensitive  to  fire  temperatures;  or  when  basal 
material  is  very  dry,  can  ignite  and  smolder, 
and  can  concentrate  heat.    Prescribed  fires 
with  an  objective  of  enhancing  or  maintaining 
grasses  would  not  be  scheduled  when  key 
species  are  more  sensitive  to  fire.    Bunchgrass 
plants  that  survive  a  fire  can  return  to  preburn 
coverage  and  production  within  2  years  (West 
and  Hassan  1985),  but  the  recovery  time  may 
be  shorter  or  much  longer,  depending  on  the 
amount  of  damage  sustained  by  the  plant,  its 
recovery  potential,  site  productivity,  postfire 
weather,  and  postfire  animal  use. 

Big  sagebrush  and  other  nonsprouting  shrubs 
are  almost  always  killed  by  fires  and  may  take 
decades  to  recover  preburn  status  in  the 
community  (Harniss  and  Murray  1973).    The 
rate  of  reestablishment  depends  on  the  size  of 
the  area  burned,  postfire  grazing  management 
practices,  and  the  subspecies  of  sagebrush. 
For  example,  silver  sagebrush  plants  resprout 
vigorously  after  spring  burning  but  may  suffer 


extensive  mortality  after  fall  burning  (White  and 
Cusive  1983).    Big  sagebrush  is  a  valuable 
forage  plant  on  critical  deer  winter  range  and 
should  be  protected  from  fire  in  these  areas 
(Vallentine,  1980).    Examples  of  desirable 
forage  shrubs  in  the  sagebrush  region  that  are 
damaged  by  fire  are  curlleaf 
mountainmahogany  and  cliffrose.    Target 
sprouting  shrubs,  such  as  greasewood,  may  be 
top-killed  by  fire  but  will  resprout  as  soon  as 
conditions  are  favorable  (Blaisdell  1953,  Britton 
and  Ralphs  1978).    Bitterbrush  is  a  species  of 
special  interest  because  it  has  valuable  forage 
and  browse  qualities.    It  reproduces  from  seed 
and  by  resprouting.    Because  bitterbrush 
plants  die  of  old  age,  fire  seems  to  be 
necessary  for  maintenance  of  the  species, 
even  though  mortality  of  plants  during  any  fire 
may  be  high.    Mortality  is  minimized  by 
burning  when  soils  are  moist,  either  in  the 
spring  or  late  in  the  fall  after  plants  have 
become  dormant  and  rain  has  fallen.    Mortality 
is  highest  when  fuel  consumption  is  high. 

Perennial  forbs  generally  respond  better  to 
burning  than  do  bunchgrasses  (Britton  and 
Ralphs  1979),  probably  because  their  growing 
points  are  protected  by  soil  layers  to  a  greater 
extent  than  are  grasses.    Fall  burning  does  not 
harm  most  forbs  because  many  of  them  are 
dry  and  disintegrated  by  that  time  (Wright 
1985).    However,  forbs  that  are  still  green  are 
still  very  susceptible  to  fall  fires  (Wright  1985), 
as  are  forbs  such  as  some  of  the  Antennaria 
spp.  and  Phlox  spp.  (Pechanec  and  Stewart 
1944)  that  have  growth  points  at  the  surface. 
Perennial  forbs  can  recover  from  summer 
burning  in  1  year  (West  and  Hassan  1985). 
Balsamroot  has  been  observed  to  respond  very 
well  to  even  a  summer  wildfire  after  drought 
conditions,  because  it  sprouts  each  year  from 
well  below  the  soil  surface  (Miller  1987). 

Desert  Shrub 

Vegetation  manipulation  treatments  are  not 
often  practiced  on  salt  desert  shrub, 
blackbrush,  or  Mohave  and  Sonora  Desert 
shrublands  (Jordan  1981),  and  those  attempted 
have  had  limited  success.    Fire  frequency  in 
these  vegetation  types  is  historically  low. 
However,  wildfire  incidence  has  increased  in 
some  of  these  areas  because  of  the  presence 
of  exotic  annual  grasses  (Lotan  et  al  1981, 
Patten  and  Cave  1984).    Many  areas  of  the 
Mohave  and  Sonora  Deserts  are  too  dry  in 
most  years  to  produce  enough  fuel  to  carry  a 
fire.    Fires  occur  in  the  Sonora  Desert 
northeast  of  Phoenix  after  only  2  years  of 
above  average  precipitation  that  encourages 
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growth  of  annuals  (Rogers  and  Vint  1987). 
Creosotebush  communities  rarely  burn  because 
of  low  herbaceous  cover  (Sampson  and 
Jesperson  1963,  as  cited  in  Korthuis  1988a). 

Many  shrubs,  trees,  and  cacti  of  the  hot  desert 
can  be  severely  affected  by  burning  because 
they  are  not  adapted  to  fire.    Paloverde, 
burroweed,  bursage,  broom  snakeweed, 
ocotillo,  and  creosotebush  are  examples  of 
desert  species  that  can  suffer  high  mortality 
rates  from  burning  (Wright  and  Bailey  1982), 
although  higher  mortality  rates  seem 
associated  with  fires  that  occur  under  more 
extreme  burning  conditions.    Creosotebush 
susceptibility  to  fire  is  apparently  highest  in 
June,  and  it  has  been  reported  to  sprout  after 
fires  during  other  times  of  the  year.    Large 
numbers  of  triangleleaf  bursage  seedlings  have 
been  reported  after  fires  in  Arizona  (Rogers 
and  Steele  1980,  as  cited  in  Korthuis  1988b), 
and  broom  snakeweed  can  rapidly  reestablish 
from  light,  wind-dispersed  seed  after  a  fire 
(Young  1983,  as  cited  in  Tirmenstein  1987c). 

The  following  species  occur  in  both  Mohave 
desert  and  cold  desert  shrub  types. 
Shadscale,  four-wing  saltbush  (Wright  1980), 
black  greasewood  (Young  1983,  as  cited  in 
Tirmenstein  1987d),  and  winterfat  (Dwyer  and 
Pieper  1967)  have  been  reported  to  resprout 
vigorously  after  a  fire,  although  August  and 
September  wildfire  in  southwest  Idaho  killed  95 
to  100  percent  of  winterfat  plants  (Pellant  and 
Reichert,  as  cited  in  Holifield  1987a).    These 
southwest  Idaho  shrub  communities  may  be 
somewhat  atypical  of  winterfat  communities 
because  they  are  so  far  north  in  their 
distribution.    Cool-season  grasses  predominate, 
summer  precipitation  is  rare,  and  grasses  are 
usually  dormant  for  long  periods  of  the 
summer,  and  are  thus  flammable,  compared  to 
warm-season  dominated  communities  to  the 
south  where  greenup  is  maintained  or  occurs 
intermittently  all  summer  in  response  to 
showers  (Mike  Pellant  1989).    Winterfat  is 
reported  to  have  good  tolerance  for  fire  when 
dormant  (Wasser  1982,  as  cited  in  Holifield 
1987a).    Fourwing  saltbush  has  also  been 
reestablished  successfully  from  seed  after  a 
fire  in  central  Utah  (Clary  and  Tiedemann 
1984,  as  cited  in  Tirmenstein  1986a).    Spiny 
hopsage,  a  resident  of  both  hot  and  cold 
deserts,  generally  resprouts  after  being  burned 
and  is  least  susceptible  to  fire  during  summer 
dormancy  (Rickard  and  McShane  1984,  as 
cited  in  Holifield  1987b). 

Southwestern  Shrubsteppe 

The  most  common  use  of  fire  in  southwestern 
shrubsteppe  areas  is  to  control  woody  species, 


such  as  snakeweed,  burroweed,  creosotebush, 
and  especially  velvet  mesquite.    While  high 
kills  of  velvet  mesquite  are  rare  (Wright  and 
Bailey  1982),  the  species  is  moderately 
affected  by  fire,  depending  upon  plant  size  and 
fuel  load  near  the  plant  (Cable  1965).    Most 
small  mesquite  plants  can  be  top-killed; 
resprouting  occurs  and  only  periodic  burning 
can  maintain  a  grassland  aspect  (Martin  1983). 
Low  shrubs,  such  as  false  mesquite,  are  only 
moderately  affected  by  fire  and  can  increase 
after  burning  (Reynolds  and  Bohning  1956). 
Ocotillo,  Wheeler  sotol,  larchleaf  goldenrod, 
and  paloverde  can  be  severely  damaged  by 
fire  (Wright  and  Bailey  1982).    Additionally, 
many  cactus  species  are  susceptible  to  fire 
damage  (Cable  1965,  Wright  and  Bailey  1982, 
Martin  1983). 

In  general,  perennial  grasses  are  mildly  to 
severely  harmed  by  fires  during  dry  years  but 
quickly  recover  during  wet  years  (Wright  and 
Bailey  1982).    Burning  may  stimulate  seedling 
emergence  in  some  species  (Ruyle  et  al. 
1988).    Fire  has  the  greatest  benefit  to  tobosa, 
big  sacaton,  and  alkali  sacaton  ranges.    Of  the 
dominant  perennial  grasses,  black  grama  is 
most  seriously  affected  by  burning  because  it 
is  a  stoloniferous  grass  with  growing  points 
right  at  or  near  the  surface.    Postfire  recovery 
is  slow  and  is  hindered  by  postfire  drought 
(Canfield  1939,  Reynolds  and  Bohning  1956). 
If  a  postfire  drought  period  is  confounded  by 
moderate  grazing,  black  grama  may  never 
achieve  preburn  status  in  a  community 
(Canfield  1939).    In  areas  where  annual 
precipitation  is  higher,  black  grama  is  not 
excessively  damaged  even  by  hot  summer 
fires  (Wright  and  Bailey  1982). 

Chaparral-Mountain  Shrub 

The  ecological  effects  of  fire  in  chaparral 
communities  are  complex  because  of  the 
diversity  of  this  community  type.    Chaparral 
shrub  species  are  highly  flammable  because  of 
their  high  surface  area-to-volume  ratio,  high 
fuel  bed  porosity,  and  high  leaf  oil  content 
(Lotan  et  al.  1981).    They  may  sprout, 
reproduce  from  seed,  or  both;  but  without  fire, 
nonsprouting  shrubs  will  be  greatly  reduced  in 
the  community  (Keeley  and  Zedler  1978). 
Chaparral  stands  grow  rapidly  after  fire  and 
take  about  25  years  to  mature  and  senesce 
(Lotan  et  al.  1981). 

Fire  can  be  a  good  tool  for  thinning  dense 
chaparral  and  encouraging  palatable 
nonsprouting  species.    Nonsprouting  species, 
like  point  leaf  manzanita,  cliffrose,  and  desert 
ceanothus,  maintain  themselves  by  prolific 
seedling  growth  following  burns  (Keely  and 
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Zedler  1978).    Scrub  oak,  leather  oak,  and 
mountainmahogany  are  sprouting  species  that 
are  enhanced  by  burning  (Keeley  and  Zedler 
1978,  Wright  and  Bailey  1982). 

Shrub  live  oak  (turbinella  oak)  is  the  dominant 
species  in  many  stands  of  Arizona  chaparral, 
resprouts  vigorously  from  root  crowns  after 
most  fires  (Davis  and  Pase  1977,  as  cited  in 
Tirmenstein  1988a),  and  can  also  sprout  from 
adventitious  buds  on  its  roots.    Fuels  are 
frequently  limited  in  shrub  live  oak 
communities,  and  it  is  difficult  to  make  a  fire 
carry  through  a  stand  (Pond  and  Cable,  as 
cited  in  Tirmenstein  1988).    Scrub  oak, 
western  and  hairy  mountainmahogany,  and 
leather  oak  are  sprouting  species  that  are 
enhanced  by  burning  (Keeley  and  Zedler  1978, 
Wright  and  Bailey  1982). 

Although  grasses  and  forbs  are  not  abundant 
in  chaparral  stands,  annual  forbs  and  grasses 
are  enhanced  the  first  year  after  a  fire  (Wright 
and  Bailey  1982).    Perennial  forbs,  such  as 
brodea  and  lilies,  are  also  common  after  burns 
(Wright  and  Bailey  1982). 

The  dominant  plant  of  the  mountain  shrub 
community  is  Gambel  oak,  which  can  resprout 
vigorously  after  fire,  both  from  lignotubers  and 
from  rhizomes.    However,  wildfire  can  greatly 
decrease  vigor  and  growth  of  postfire  sprouts 
where  considerable  amounts  of  soil  heating 
occur.    In  some  areas  where  fires  have  burned 
with  less  severity,  indicated  by  the  presence  of 
residual  stem  bases,  shrubs  sprout  vigorously, 
reaching  heights  of  6  feet  in  6  years  (Tom 
Zimmerman  1989). 

A    major  objective  for  burning  mountain-shrub 
communities  is  to  resize  them,  making  browse 
more  palatable  for  wildlife,  and  increasing 
accessibility  by  reducing  shrub  thickets. 
Wright  and  Bailey  (1982)  cite  several  authors 
who  feel  that  oakbrush  communities  should  not 
be  burned  because  herbage  yield  and  species 
composition  are  not  improved  unless  they  are 
artificially  seeded.    Sites  burned  in  west 
central  Colorado  not  only  have  vigorous 
resprouts  after  August  prescribed  fires,  but 
also  have  shown  excellent  recovery  of  elk 
sedge  (Tom  Zimmerman  1989).    While  some  of 
the  species  of  mountain  shrub  communities 
might  be  harmed  by  fires  that  occur  under 
extremely  dry  conditions,  most  prescribed  fires 
would  be  designed  to  enhance  sprouting  or 
establishment  of  new  individuals  from  seed. 

Pinyon-Juniper 

Mature  stands  of  pinyon  and  juniper  are 
frequently  too  open  or  contain  insufficient 


herbaceous  fuel  to  carry  a  fire  (Lotan  et  al. 
1981).    However  burning  can  easily  kill  pinyon 
species  and  nonsprouting  juniper,  especially 
trees  less  than  4  feet  tall  (Dwyer  and  Pieper 
1967).    Larger  trees  require  heavy  amounts  of 
fire  fuel  within  their  canopy  coverage  to  be 
crownkilled  (Jameson  1962).    Where 
understories  include  sagebrush,  large  pinyon 
and  juniper  trees  can  be  killed  by  fire  (Bruner 
and  Klebenow  1978). 

Postfire  recovery  of  five  of  the  six  species  of 
pinyon  and  juniper  after  fire  is  dependent  upon 
seed  reproduction,  and  thus  the  rate  of 
reinvasion  depends  on  distance  to  seed 
source,  the  size  of  the  burned  area,  and  the 
presence  of  dispersal  agents.    Pinyons  and 
junipers  do  not  produce  seed  until  they  are 
about  20  to  30  years  old. 

Older  trees  generally  become  more  fire 
resistant  as  bark  thickens  and  the  crown 
becomes  more  open,  and  may  be  able  to 
survive  low  intensity  fires.    It  is  difficult  to  kill 
trees  in  fairly  closed  stands  of  pinyon-juniper 
because  there  is  little  live  or  dead  fuel  on  the 
surface,  and  a  prescribed  fire  will  not  carry 
unless  there  are  extremely  high  winds,  a 
situation  in  which  risk  of  fire  escape  is  high. 
A  normal  treatment  in  pinyon-juniper  stands  is 
to  chain  or  manually  cut  the  trees,  leave  the 
slash  scattered,  wait  several  years  for  grasses 
and  shrubs  to  recover,  and  then  burn  the  site. 
This  removes  most  of  the  dead  fuel,  greatly 
reduces  the  fire  hazard,  and  kills  any  residual 
or  newly  germinated  pinyon  and  juniper  trees. 
If  a  site  is  mechanically  or  manually  treated 
only,  it  will  probably  have  enhanced  forage 
and  browse  production  for  about  20  years. 
Prescribed  burning  of  the  site  about  3  to  5 
years  after  treatment,  once  an  understory  has 
established,  will  maintain  the  productive 
character  of  the  site  for  about  50  years  (West 
1979,  as  cited  in  Tirmenstein  1986b,  Wright  et 
al.  1979,  as  cited  in  McMurray  1986a). 
Understory  recovery  in  pinyon  stands  is  very 
closely  related  to  the  type  and  number  of 
residual  plants  on  the  site  (McMurray  1986a, 
McMurray  1986b).    If  tree  dominance  has 
seriously  depleted  remnant  shrub,  forb,  and 
grass  plants,  and  the  soil  seed  reserve,  the 
site  will  have  to  be  artificially  reseeded  after 
fire  (McMurray  1986a),  particularly  in  areas 
where  invasion  by  annual  grasses  is  possible. 
If  high  rates  of  forage  utilization  (which  reduce 
fuels)  and  fire  exclusion  continue  to  be 
practiced  on  sites  invaded  by  pinyon  juniper, 
tree  density  will  continue  to  increase,  and 
pinyon  and  juniper  will  continue  to  expand  onto 
shrub-  and  grass-dominated  sites  (Burkhardt 
and  Tisdale  1976).    An  active  management 
program  that  includes  prescribed  fire  will  be 
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necessary  to  reduce  the  amount  of  tree 
encroachment  and  maintain  the  character  and 
productivity  of  the  original  plant  community. 

Sprouting  shrubs,  such  as  western 
serviceberry,  true  mountainmahogany, 
chokecherry,  winterfat,  fourwing  saltbush, 
rabbitbrush,  and  horsebrush,  may  regrow 
quickly  postburn  (Wright  et  al.  1979),  while 
shrubs  such  as  bitterbrush,  broom  snakeweed, 
and  curlleaf  mountainmahogany  may  or  may 
not  resprout,  depending  upon  fire  and  postfire 
conditions.    Cliffrose  may  be  completely 
eliminated.    Alligator  and  redberry  juniper  are 
sprouting  junipers  that  can  be  killed  by  fire 
(Wright  and  Bailey  1982). 

Burning  grass  results  in  responses  similar  to 
those  seen  in  sagebrush-grass  communities. 
Large  bunchgrasses  are  more  affected  than 
small  grasses  with  coarse  stems,  and 
rhizomatous  species  tolerate  fire  well  (Everett 
1987a).    Perennial  forbs  are  usually  only 
slightly  damaged  by  fire,  except  those  mat- 
forming  species  such  as  Antennaria  spp. 
(Wright  and  Bailey  1982,  Everett  1987a). 
Cheatgrass  may  increase  after  burning  in 
these  communities  (Wright  and  Bailey  1982)  if 
it  is  present  in  the  stand  or  in  the  area  before 
burning,  if  few  residual  native  bunchgrass 
plants  remain  on  the  site,  or  if  good  postfire 
grazing  management  practices  are  not 
followed.    If  bunchgrass  communities  are  in 
good  condition  when  the  site  is  treated, 
cheatgrass  may  persist  for  only  a  few  years. 
On  some  sites,  cheatgrass  never  appears 
(Klebenow  et  al.  1976). 

Plains  Grassland 

Prairie  shortgrasses  are  generally  harmed  by 
fires  during  dry  years.    Buffalograss,  annual 
bluegrass,  and  western  wheatgrass  may  take  3 
or  more  years  to  recover  (Wright  and  Bailey 
1982).    During  years  with  above  normal  spring 
precipitation,  these  grass  species  can  tolerate 
fire  with  no  herbage  yield  reduction  following 
the  first  growing  season  (Wright  1974).    Red 
threeawn,  sand  dropseed,  Muhlenbergia  spp., 
wolftail,  and  galleta  are  all  harmed  by  fire 
during  dry  years  but  tolerate  it  better  during 
wet  years  (Dwyer  and  Pieper  1967,  Wright 
1974).    Burning  usually  increases  production  of 
sand  bluestem  and  switchgrass  but  decreases 
little  bluestem  production  where  these  grasses 
occur  (Wright  and  Bailey  1982). 

Important  mixed  prairie  grasses  include 
tobosagrass  (effects  described  in  southwestern 
shrubsteppe),  green  needlegrass,  side-oats 
grama,  prairie  sandreed  (reedgrass),  and  sand 
dropseed.    Green  needlegrass  is  similar  to 


other  needlegrasses  in  that  it  is  fairly  sensitive 
to  fire,  although  the  effect  can  be  moderated 
by  burning  conditions  and  site  characteristics. 
Green  needlegrass  is  most  negatively  affected 
if  a  fire  occurs  when  soils  are  dry  or  where 
plants  are  large  in  diameter  and  have  more 
fuel  (Wright  and  Klemmedson  1965,  as  cited  in 
Tirmenstein  1987e).    Side-oats  grama  is  most 
seriously  damaged  by  fire  during  very  dry 
years  and  is  tolerant  of  fire  during 
exceptionally  wet  years  (Wright  and  Bailey 
1980),  or  when  it  is  dormant  (Wasser  1982,  as 
cited  in  Tirmenstein  1987f).    Prairie  sandreed 
is  a  strongly  rhizomatous  grass  that  is  fire 
tolerant  when  dormant  and  revegetates  a 
burned  area  with  new  shoots  from  rhizomes. 
It  has  responded  more  favorably  to  spring  fires 
than  to  fall  fires,  which  reduced  it  significantly 
(Lyon  and  Stickney  1976,  as  cited  in  Uchytil 
1988).    Vine  mesquite  and  Arizona  cottontop 
do  well  after  fire  during  periods  of  good  soil 
moisture  (Box  et  al.  1967,  Wink  and  Wright 
1973). 

The  tolerance  of  forbs  to  burning  depends 
upon  the  timing  of  the  fire  relative  to  active 
plant  growth  (Wright  and  Bailey  1982).    Those 
forbs  that  start  growing  after  the  burning 
season  are  least  affected,  because  they  have 
the  entire  growing  season  to  recover  from  any 
injury  that  the  fire  may  have  caused. 

Important  species  of  shrubs  not  previously 
mentioned  are  honey  mesquite,  sand  shinnery 
oak,  cholla,  and  several  species  of  sumac. 
Honey  mesquite,  with  its  exceptional  ability  to 
resprout,  is  almost  impossible  to  kill  by  burning 
after  it  is  about  1  foot  tall,  and  even  the 
seedlings  are  fairly  fire  tolerant  (Wright  et  al. 
1976,  as  cited  in  Wright  and  Bailey  1982). 
Sand  shinnery  oak  sprouts  prolifically  after  fire, 
and  density  of  stems  has  been  reported  to 
increase  15  percent  after  burning  (Mcllvain  and 
Armstrong  1966,  as  cited  in  Wright  and  Bailey 
1982).    Young  cholla  plants  can  be  killed  by 
fire,  but  those  taller  than  1  foot  were  hardly 
damaged  by  burning  in  New  Mexico,  probably 
because  the  short  grasses  could  not  generate 
long  enough  flames  to  damage  the  upper  part 
of  the  plants  (Dwyer  and  Pieper  1967,  Heirman 
and  Wright  1973,  both  as  cited  in  Wright  and 
Bailey  1982). 

Mountain/Plateau  Grassland 

The  effect  of  fire  upon  many  of  the  dominant 
shrubs  and  grasses  in  the  mountain/plateau 
grasslands  analysis  region  was  discussed  in 
some  detail  in  the  section  on  the  sagebrush 
analysis  region.    Species  covered  in  that 
section  include  big  sagebrush,  rabbitbrush, 
horsebrush,  western  wheatgrass,  bluebunch 
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wheatgrass,  Idaho  fescue,  and  needle-and- 
thread  areas.    The  literature  does  not  indicate 
any  significant  differences  in  fire  effects  for 
these  species  that  are  characteristically  related 
to  analysis  region,  so  the  information  will  not 
be  repeated  here. 

Other  important  shrubs  of  the  mountain/plateau 
grasslands  include  silver  sagebrush,  fringed 
sagebrush,  shrubby  cinquefoil,  and  prickly  pear 
cactus.    Plains  and  mountain  silver  sagebrush 
are  an  exception  to  most  sagebrush  species 
because  they  are  moderately  resistant  to  fire, 
being  able  to  produce  sprouts  from  roots  and 
rhizomes.    Sprouting  decreases  as  fire  severity 
and  heat  penetration  into  the  soil  increases, 
particularly  after  fall  fires  when  the  soil  is  dry. 
Silver  sagebrush  rapidly  regains  preburn  cover 
after  spring  fires,  although  coverage  is 
decreased  significantly  after  many  fall  fires 
(McMurray  1987a,  McMurray  1987b).    Fringed 
sagebrush  is  reported  to  be  a  weak  sprouter 
after  fire  (Wright  et  al.  1979,  as  cited  in 
Tirmenstein  1986c),  although  response  to  fire 
is  variable.    The  most  beneficial  effects  were 
reported  after  early  spring  fires  (Anderson  and 
Bailey  1980,  as  cited  in  Tirmenstein  1986c), 
and  mortality  has  been  reported  after  both 
spring  and  fall  fires.    Fringed  sagebrush  is  a 
prolific  seed  producer,  and  seed  may  remain 
viable  for  many  years  and  germinate  when 
conditions  are  favorable.    Postfire  reproduction 
from  soil-stored  seed  does  occur.    A  range  of 
responses  to  fire  have  been  reported  for 
shrubby  cinquefoil.    The  plant  has  a  wide- 
ranging  distribution  and  likely  ecotypic 
variability  that  affects  its  ability  to  sprout. 
Whether  a  particular  plant  sprouts  after  a  fire 
apparently  relates  to  site  characteristics, 
season  of  burn,  fire  intensity,  and  burn 
severity.    Cinquefoil  has  been  observed  to 
produce  sprouts  from  buds  on  its  root  crown, 
rhizomes,  and  prostrate  stems  that  survived 
the  fire.    Survival  is  most  often  reported  after 
spring  fires.    Shrubby  cinquefoil  can  also 
reestablish  through  an  abundance  of  wind- 
dispersed  seed  (Tirmenstein  I987g).    The 
effect  of  fire  upon  prickly  pear  varies  with  plant 
height,  stem  moisture  content,  and  the  amount 
of  associated  fuel,  because  the  plant  itself  will 
not  burn  (Humphrey  1974,  as  cited  in  Holifield 
1987c).    It  can  resprout  from  any  surviving 
root  crowns  and  by  adventitious  rooting  of 
remaining  pad  (Holifield  1987c).    Postfire  death 
of  prickly  pear  is  often  caused  by  postfire 
damage  by  insects,  rodents,  rabbits,  and 
livestock,  or  by  dehydration  (Holifield  1987c). 

Important  native  grasses  of  the  mountain/ 
plateau  grasslands  that  have  not  been 
previously  discussed  include  rough  fescue, 
oatgrasses,  and  mountain  brome.    Rough 


fescue  is  a  large-diameter,  coarse-stemmed 
bunchgrass  that  seems  well  adapted  to 
periodic  burning.    It  is  susceptible  to  damage 
from  fires  during  hot  dry  weather,  although  it 
has  benefited  from  spring  and  fall  prescribed 
fires.    In  areas  where  it  has  not  been  grazed 
or  burned  for  many  years,  accumulations  of 
litter  may  ignite  and  smolder  for  a  long  time 
after  a  flaming  front  has  passed,  causing 
significant  basal  bud  mortality.    Fescue  is  also 
particularly  sensitive  to  burning  during  the 
active  growing  season  (Sinton  1980  in 
McMurray  1987c).    Antos  et  al.  (1983,  as  cited 
in  McMurray  1987c)  suggest  that  the  most 
beneficial  fire  frequencies  for  rough  fescue  are 
about  every  5  to  10  years.    Little  information  is 
available  about  the  response  of  oatgrasses  to 
fire,  although  other  oatgrass  species  in  the 
Pacific  Northwest  are  reported  to  be 
moderately  resistant  to  fire.    One-spike 
oatgrass,  a  densely  tufted  to  matted  perennial 
bunchgrass,  was  reported  to  increase  in  basal 
cover  after  two  spring  prescribed  fires  in 
southwest  Montana  (Nimir  and  Payne  1978). 
Mountain  brome,  a  short-lived  perennial 
bunchgrass  with  shallow  roots  regained  76 
percent  of  its  preburn  cover  within  12  weeks, 
compared  to  a  control,  after  one  of  those 
same  spring  fires  studied  by  Nimir  and  Payne. 

The  native  grass  species  of  the  Palouse 
grasslands  of  eastern  Washington  and  Oregon 
and  northern  Idaho  include  bluebunch 
wheatgrass,  Idaho  fescue,  and  Sandberg 
bluegrass.    They  have  been  replaced  in  many 
locations  by  introduced  exotics,  including 
Kentucky  bluegrass,  cheatgrass,  medusahead, 
and  other  bromes.    Severe  summer  fires  can 
kill  bluebunch  wheatgrass  and  Idaho  fescue  in 
this  area,  although  cover  of  these  plants  was 
not  affected  by  cool  fires  (Daubenmire  1970). 
Cheatgrass  will  continue  to  expand  at  the 
expense  of  native  perennials  because  it  is  so 
widely  established  and  so  highly  flammable.    It 
will  burn  when  native  perennials  are  still 
actively  growing  and  much  more  sensitive  to 
fire  heating.    Medusahead  is  a  highly 
flammable  exotic  annual  that  is  capable  of 
replacing  cheatgrass  in  many  areas, 
particularly  where  soils  have  high  clay  content. 
It  can  be  somewhat  controlled  with  fire  if  it  is 
burned  after  it  is  cured  but  before  seeds  are 
dispersed  from  the  stalk.    Many  of  the  seeds 
are  destroyed,  and  fewer  seedlings  will 
germinate.    Medusahead  will  then  offer  less 
competition  to  the  seedlings  of  seeded  grasses 
that  are  usually  sown  on  these  sites  after 
burning  (Ahlenslager  1987). 
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Coniferous/Deciduous  Forests 

Prescribed  burning  can  be  an  effective 
management  tool  in  forested  vegetative 
communities  in  the  West.    Fire  is  used  to 
reduce  surface  fuels  on  clearcuts  as  well  as  in 
the  understories  of  fire  resistant  trees;  to 
remove  understory  reproduction  in  ponderosa 
pine,  Douglas-fir,  and  western  larch  forests, 
which  provide  a  fuel  ladder  to  the  overstory;  to 
thin  overstocked  stands  of  trees;  to  prune 
lower  branches  from  trees;  to  create  seedbed; 
to  reduce  vegetative  competition  with  naturally 
regenerated  or  planted  conifers;  to  enhance 
forage  values;  to  maintain  and  improve  browse 
quality  and  quantity;  and  to  rejuvenate  old 
stands  of  deciduous  trees. 

Understory  burning  at  planned  intervals  is  the 
best  way  to  manage  sites  with  these  dominant 
tree  species.    If  all  fires  are  excluded  from 
these  forests  types,  which  historically  had  high 
frequencies  of  understory  fire,  the  eventual 
result  can  be  the  weakening  of  the  stand,  an 
increase  in  activity  of  bark  beetles,  and  an 
increase  in  the  proportion  of  dead  trees. 
Fuels  and/or  bug-killed  trees  lead  to  stand- 
destroying  fires.    Many  acres  in  the  West  have 
had  fire  excluded  for  50  to  75  years,  and 
some  of  the  fires  in  recent  years  are  likely  a 
result  of  the  accumulation  of  fuels  and  insect 
activity. 

Slash  from  thinning  and  selective  logging  can 
be  burned  to  reduce  fire  hazard  without 
harming  the  residual  trees  in  these 
communities.    Ponderosa  pine  is  generally  not 
clearcut,  but  clearcuts  in  Douglas-fir  and 
western  larch  are  often  burned  to  manage  the 
fuels,  prepare  seedbed  and  planting  spots,  and 
manage  competing  plants.    Without  fire, 
ponderosa  pine  and  Douglas-fir  sometimes 
invade  grasslands,  and  prescribed  fire  can  be 
easily  used  to  eliminate  these  trees  when  they 
are  young. 

Most  conifers  produce  only  by  seed  after  a 
fire,  and  prescribed  fire  can  produce  favorable 
conditions  for  nearly  all  conifers.    Burning 
ponderosa  pine  forests  will  increase  grasses 
and  top-kill  shrubs,  such  as  chokecherry, 
western  serviceberry,  and  bitterbrush,  which 
will  sprout  the  next  year.    In  general,  fire  is 
beneficial  to  grasses  and  forbs  in  ponderosa 
pine  associations  but  not  where  shrub 
understories  dominate  (Wright  and  Bailey 
1982).    Burning  of  Douglas-fir  forests  increases 
shrubs  such  as  snowbush,  ceanothus,  western 
serviceberry,  common  snowberry,  and  sticky 
currant.    In  some  Douglas-fir  areas,  ponderosa 
pine  and  quaking  aspen  may  become  fire 
climax  species.    Although  easily  killed  by  top- 


fires,  quaking  aspens  quickly  sprout  from  roots, 
making  the  tree  a  superior  competitor  in  many 
Douglas-fir  and  spruce-fir  forests. 

The  lack  of  understory  herbaceous  fuel  caused 
by  livestock  grazing  precludes  the  occurrence 
of  fire  in  most  aspen  stands  (Jones  and 
DeByle  1985).    Without  fire,  conifers  invade 
many  aspen  stands,  gradually  eliminating  the 
aspen,  because  aspen  sucker  replacement  is 
often  insufficient  to  replace  overstory  aspen 
mortality  (Schier  1975).    Aspen  communities 
on  sites  not  suited  for  conifer  establishment 
may  eventually  be  replaced  by  grasses  and 
shrubs  (Schier  1975).    Suckering  is  prevented 
by  the  presence  of  mature  trees  as  the  trees 
and  roots  gradually  deteriorate.    Loss  of  aspen 
stands  because  of  this  phenomena  has  been 
observed  in  several  Western  States.    A  fire 
that  occurs  in  an  aspen  stand  that  is  still 
producing  a  few  suckers,  or  in  a  mixed  aspen- 
conifer  stand  is  likely  to  result  in  the 
rejuvenation  of  the  aspen  stand.    The  amount 
of  postfire  suckering  is  enhanced  by  warmer 
soil  temperatures,  which  usually  occur  as  a 
result  of  the  blackened  soil  surface  and 
reduced  thickness  of  the  litter  and  organic 
layer  (Jones  and  DeByle  1985).    As  is  true  for 
rangeland  sites,  an  aspen  site  must  be  rested 
from  grazing  until  the  community  recovers  to 
some  degree  (Brown  and  Simmerman  1986). 
Wildlife  use  can  be  regulated  to  some  extent  if 
a  large  enough  burned  area  is  selected,  or  if 
several  areas  in  the  same  general  vicinity  are 
burned,  thus  dispersing  use  over  a  greater 
acreage. 

The  understories  of  these  communities  are  all 
adapted  to  fire.    Some  later  successional 
species  that  may  have  established  because  of 
fire  exclusion  might  not  be  favored,  but  the 
natural  shrub,  forb,  and  grass  associates  of 
these  species  would  recover  by  sprouting  or 
from  seed  stored  in  the  forest  soil  organic 
layer  (duff)  after  fire.    The  exact  response 
varies  by  fire  prescription,  season,  moisture 
condition,  and  plant  species,  a  topic  that  would 
be  covered  in  a  site-specific  environmental 
assessment. 

Slash  burning  potentially  could  do  more  harm 
to  a  site  than  prescribed  underburning  because 
of  the  presence  of  large  amounts  of  slash  on 
the  soil  surface.    An  objective  for  slashburning 
may  be  to  kill  some  of  the  understory  species 
so  that  less  competition  is  present  for  trees 
that  might  be  planted.    Specific  ranges  of 
moisture  content  of  large  diameter  fuels,  duff, 
and  soil  can  be  selected  for  the  fire 
prescription  that  will  have  the  desired  effect  on 
understory  vegetation,  with  consideration  given 
to  the  effects  of  burning  on  the  soil.    One 
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effect  of  this  treatment,  which  is  perhaps  more 
closely  associated  with  the  removal  of  the 
forest  overstory  than  of  the  burning  itself,  is 
that  plants  that  require  sunlight  wi!l  do  better 
after  the  treatment  than  those  that  require 
shade.    This  change  in  dominant  species,  or 
species  present,  would  persist  until  the  forest 
overstory  again  develops  to  the  point  where  it 
provides  a  good  cover  of  shade. 

Chemical  Methods 

Annual  plants  are  generally  more  sensitive 
than  perennial  plants  to  chemicai  treatments 
because  they  have  limited  food  storage  organs 
and  annual  plant  populations  are  greatly 
reduced  if  plants  are  killed  before  producing 
seed.    Perennials  are  most  sensitive  when 
exposed  to  herbicides  during  periods  of  active 
growth.    Exposure  to  herbicides  during  active 
growth  and  before  plants  become  reproductive 
also  will  have  the  greatest  negative  effect  on 
populations  of  many  annuals.    The  ability  of 
annual  or  perennial  plants  to  maintain  viable 
seeds  in  the  soil  for  several  years  reduces 
their  susceptibility  to  herbicides.    Control  of 
some  woody  plants  on  some  sites  may  open 
the  community  to  dominance  by  annuals 
(Evans  and  Young  1985). 

Susceptibility  of  perennial  plants  to  herbicides 
depends  largely  on  their  ability  to  resprout 
after  aerial  shoots  are  damaged  (Table  3-3). 
Plants  that  have  the  ability  to  resprout  after 
aerial  shoot  damage  are  generally  least 
sensitive  to  herbicides.    These  plants  are 
damaged  most  when  exposed  to  herbicides 
when  translocation  to  meristematic  areas  and 
to  roots  is  active  (Sosebee  1983).    This 
generally  occurs  only  when  soil  temperatures 
are  adequate  for  root  activity  and  soil  water  is 
available.    These  plants  are  generally  less 
susceptible  to  foliar-applied  herbicides  with 
limited  exposure  periods,  such  as  2,4-D,  than 
to  soil-active  herbicides,  such  as  tebuthiuron, 
that  persist  in  the  soil  long  enough  to  be  taken 
up  when  optimum  translocation  conditions 
occur. 

Differences  in  active  growth  periods  and 
phenology  of  nontarget  and  target  species  that 
correspond  to  differences  in  sensitivity  to 
herbicides  can  be  used  to  minimize  damage  to 
nontarget  species.    For  example,  damage  to 
bitterbrush  while  spraying  2,4-D  to  control 
sagebrush  can  be  minimized  if  spraying  is 
done  between  the  time  when  new  bitterbrush 
leaves  appear  and  when  twig  elongation  and 
flowering  occurs  (Hyder  and  Sneva  1962). 


The  greater  the  similarity  of  target  and 
nontarget  species  in  a  given  plant  community, 
the  greater  the  damage  to  nontarget  species 
during  herbicide  treatments.    Because  many 
broadieaf  herbaceous  and  woody  plants  are 
considered  target  species  on  many  rangelands, 
herbicides  such  as  2,4-D  and  dicamba,  which 
selectively  control  broadieaf  plants,  are  often 
used.    These  herbicides  damage  grass  and 
grass-like  plants  very  little  but  may  damage 
nontarget  broadieaf  forbs  and  shrubs  (Blaisdell 
et  al.  1982).    Use  of  dicamba  at  a  rate  greater 
than  4  pounds  acid  equivalent/acre  (a.e./acre) 
can  damage  certain  grass  species.    On  the 
other  hand,  use  of  dalapon  to  control  weedy 
grasses  will  have  little  effect  on  associated 
broadieaf  plants  but  may  damage  nontarget 
perennial  grasses. 

Response  of  nontarget  species  to  broad- 
spectrum  herbicides,  such  as  glyphosate  and 
tebuthiuron,  may  be  highly  dependent  on  the 
rate  of  application.    Damage  to  nontarget 
species  is  minimized  if  they  are  tolerant  of 
these  herbicides  applied  at  rates  sufficient  to 
kill  target  species.    For  example,  picloram 
applied  at  rates  sufficient  to  kill  rabbitbrush 
may  initially  reduce  growth  of  associated 
perennial  grasses,  but  grass  production  may 
eventually  increase  as  shrubs  die  and  grasses 
recover  (Tueller  and  Evans  1969). 

Plants  may  vary  greatly  in  their  sensitivity  to 
different  herbicides  (Sosebee  1983). 
Effectiveness  of  herbicides  may  vary  with 
different  climatic  and  soil  conditions.    Soil- 
applied  herbicides  are  less  effective  on  fine- 
textured  soils  relative  to  coarse-textured  soils, 
because  herbicide  molecules  may  be  adsorbed 
to  clay  colloids.    Response  of  nontarget  plant 
species  to  herbicides  depends  not  only  on 
their  susceptibility  to  the  herbicide  directly,  but 
also  on  their  response  to  a  decrease  of  target 
plant  species  in  the  community.    The 
herbicides  proposed  for  prescribed  burning 
pretreatment,  sagebrush  control,  and  saltcedar 
eradication  are  selective,  yielding  no  adverse 
effects  on  grasses.    Picloram  used  in  saltcedar 
eradication  programs  may  kill  or  damage 
interspersed  nontarget  trees  through 
translocation  from  saltcedar  roots  to  soil  to 
other  roots.    Vegetation  removal  needs  (for 
example,  rights-of-way,  pipelines,  drilling  pads, 
and  administrative  sites)  would  be 
accomplished  with  broad  spectrum, 
nonselective  herbicides  that  would  affect  most 
perennial  plants,  annuals,  and  biennial 
grasses,  sedges,  rushes,  and  broadieaf  plants. 
Maximum  weed  control  measures  may  require 
either  selective  or  nonselective  chemicals, 
depending  upon  individual  situations. 
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Table  3-3.    General  Description  of  Vegetation  Susceptibility  to  Herbicides 


Herbicide 


Persistence 


Selectivity  and 
Vegetation  Susceptibility 


Amitrole  Persists  2  to  4  weeks  in  soil. 


Atrazine  Persists  more  than  1  year  in  soil. 


Bromacil  Half-life  in  soil  of  5  to  6  months. 


Chlorsulfuron     Half-life  in  soil  of  4  to  6  weeks. 


Clopyralid  Half-life  in  soil  of  12  to  70  days. 


2,4-D  Persists  1  to  4  weeks  in  soil. 

Dalapon  Is  not  persistent  in  soil. 

Dicamba  Persists  in  soil  3  to  12  weeks  in 

humid  regions,  considerably 
longer  under  dry  conditions. 

Diuron  Persists  in  soil  more  than  one 

season. 


Glyphosate        Nonpersistent  in  soil. 
Hexazinone        Half-life  of  4  to  5  months  in  soil. 


Imazapyr  Persists  in  soil  from  3  months  to 

2  years. 

Melfluidide         Half-life  of  2  days  in  soil. 

Metsulfuron        Half-life  of  1  to  6  weeks  in  soil. 
Methyl 

Picloram  Persistence  in  soil  varies  with 

temperature  and  humidity. 


Simazine  Half-life  ranges  from  36  to  234 

days  in  soil. 


Nonselective.    Perennial  broadleaf  weeds 
and  grasses,  and  most  crops  are  susceptible. 

Selective.    Broadleaf  and  grassy  weeds 
are  susceptible. 

Nonselective.    Annual  and  perennial  grasses, 
broadleaf  weeds,  and  some  woody  species  are 
susceptible. 

Selective.    Most  broadleaf  weeds  and  some 
annual  grassy  weeds  are  susceptible. 

Selective.  Many  broadleaf  annual  and 
perennial  weeds  and  woody  plants  are 
susceptible. 

Selective.  Broadleaf  weeds  and  dicots 
are  susceptible. 

Selective.    Annual  and  perennial  grasses 
are  susceptible. 

Selective.    Annual  and  perennial  broadleaf 
weeds,  brush,  and  vines  are  susceptible. 


Selective  at  low  rates,  nonselective  at 
higher  rates.    At  low  rates,  germinating 
broadleaf  and  grass  weeds  are  susceptible. 
At  higher  rates,  most  plants  are  susceptible. 

Nonselective.    Most  plants  are  susceptible. 

Nonselective.    Annual  and  biennial  weeds, 
woody  vines,  and  most  perennial  weeds  and 
grasses  are  susceptible. 

Nonselective.    Annual  and  perennial  weeds, 
deciduous  trees,  vines,  and  brambles  are 
susceptible. 

Nonselective.    Suppresses  vegetative  and 
seedhead  growth  in  many  species. 

Nonselective.    Broadleaf  weeds  and  annual 
grassy  weeds  are  susceptible. 

Nonselective.    Most  annual  and  perennial 
broadleaf  weeds  and  woody  plants  are 
susceptible. 

Selective.    Broadleaf  and  grass  weeds  are 
susceptible. 
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Table  3-3.    General  Description  of  Vegetation  Susceptibility  to  Herbicides  (continued) 


Herbicide 


Persistence 


Selectivity  and 
Vegetation  Susceptibility 


Sulfometuron 
Methyl 


Tebuthiuron 


Triclopyr 


Persistence  varies  but  is 
increased  by  cool  temperatures, 
low  soil  moisture,  and  higher 
pH  values. 

Persistence  is  greater  than  15 
months  in  soil  in  areas  that 
receive  less  than  40  inches  of 
annual  rainfall. 

Half-life  of  46  days  in  soil. 


Nonselective.    Annual  and  perennial  grasses 
and  broadleaf  weeds  are  susceptible. 


Nonselective.    Most  plants  are  susceptible. 


Selective.    Woody  plants,  broadleaf  weeds, 
and  root-sprouting  species  are  susceptible. 


"EPA  1988. 

Source:    Weed  Science  Society  1979. 


Sagebrush 

In  the  sagebrush  analysis  region,  herbicides 
are  used  to  control  woody  plants,  such  as 
species  of  sagebrush  and  rabbitbrush,  as  well 
as  herbaceous  weeds,  such  as  cheatgrass  and 
medusahead,  (Evans  et  al.  1979).    This 
discussion  will  consider  effects  of  herbicides 
commonly  used  on  grasses,  shrubs,  and  forbs. 

Herbicides  have  been  most  commonly  applied 
to  sagebrush  rangelands  to  control  species  of 
sagebrush  and  rabbitbrush  and  to  increase 
production  of  perennial  grasses  (Blaisdell  et  al. 
1982).    Because  it  selectively  injures  broadleaf 
plants,  but  not  grass  or  grass-like  plants,  2,4- 
D  has  most  frequently  been  used  to  reduce 
woody  species  and  increase  production  of 
native  grass  stands  and  to  renovate  seeded 
grass  ranges  (Table  3-4).    When  2,4-D  is 
applied  in  the  spring  when  temperatures  and 
soil  water  are  conducive  to  active  growth, 
sagebrush  mortality  is  high  and  grass 
production  is  increased  (Alley  1956,  Fisser 
1968,  Tabler  1968,  Sturges  1973,  and  Evans 
et  al.  1979). 

If  understory  grasses  are  lacking,  if  site 
potential  is  low,  and  if  shrub  mortality  is 
limited,  grass  production  response  to  2,4-D  is 
also  limited  but  is  not  decreased  by  spraying. 
Ineffective  control  of  sagebrush  and 
rabbitbrush  usually  results  in  redominance  by 
these  species  (Johnson  and  Payne  1968). 
Where  perennial  grasses  are  lacking, 
controlling  sagebrush  with  2,4-D  and 
revegetating  with  adapted  grasses  greatly 


increase  grass  production  (Evans  et  al.  1986). 
Sites  dominated  by  low  sagebrush  species 
have  lower  potential  for  grass  production  after 
sagebrush  control  than  sites  dominated  by  big 
sagebrush  (Evans  et  al.  1979).    This 
productive  potential  may  be  too  low  to  justify 
treatment  in  many  cases  (Blaisdell  et  al. 
1982).    Even  though  2,4-D  may  injure  grass 
seedlings  the  first  year  it  is  applied  (Baker 
1958,  Klomp  and  Hull  1968a),  this  is  generally 
not  a  problem.    Established  grasses  are 
tolerant  of  2,4-D  and  should  produce  increased 
seed  crops  for  seedling  establishment  in 
subsequent  years  when  2,4-D  is  no  longer 
present  in  the  environment. 

In  contrast  to  perennial  grasses,  broadleaf 
shrubs  and  forbs  may  be  sensitive  to  2,4-D 
atrates  applied  to  kill  sagebrush  (up  to  3  lb 
a.e./acre).    Certain  important  forage  species  of 
forbs,  such  as  arrowleaf  balsamroot  and 
milkvetch,  are  damaged  by  2,4-D,  while  others, 
such  as  hawksbeard  and  geranium,  are  not. 
Treatment  of  sagebrush  communities  that  have 
high  forb  density  could  greatly  reduce  their 
production  and  change  the  community's 
relative  composition.    Blaisdell  et  al.  (1982) 
emphasize  the  importance  of  carefully 
considering  species  composition  of  mixed 
sagebrush  communities  before  treatment  with 
2,4-D.    Although  desirable  grasses  would  be 
increased,  some  desirable  forbs  and  shrubs 
may  be  reduced. 

Picloram  (0.5  lb  a.e./acre)  is  often  mixed  with 
2,4-D  to  increase  control  of  rabbitbrush  while 
controlling  sagebrush  (Evans  et  al.  1979). 
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Table  3-4.    Mortality  of  Forbs  on  Areas  Sprayed  With  2,4-D  to  Control  Big  Sagebrush 


Species 


Mortality 


Achillea  millefolium  Unharmed 

Agastache  urticifolia  Light 

Agoseris  ssp.  Moderate 

Antennaria  microphylla  Light 

Aplopappus  sp.  Unharmed 

Arenaria  congesta  Unharmed 

Arnica  fulgens  Light 

Aster  foliaceus  Unharmed 

Aster  scopulorum  Moderate 

Astragalus  convallarius  Unharmed 
Astragalus  miser  praeteritus       Unharmed 

Astragalus  salinus  Unharmed 

Astragalus  stenophyllus  Heavy 

Balsamorhiza  sagittata  Heavy 

Calochortus  macrocarpus  Unharmed 

Castilleja  spp.  Heavy 

Comandra  umbellata  Light 

Crepis  acuminata  Unharmed 

Delphinium  depauperatum  Unharmed 

Delphinium  glaucescens  Unharmed 

Erigeron  corymbosus  Light 

Eriogonum  heracleoides  Light 

Eriogonum  ovalifolium  Unharmed 


Species 


Galium  boreale 
Geum  triflorum 
Geranium  viscossissimum 
Helianthella  uniflora 
Linum  lewisii 
Lithospermum  ruderale 
Lupinus  caudatus 
Lupinus  laxiflorus 
Lupinus  leucophyllus 
Lupinus  sericeus 
Mertensia  oblongifolia 
Opuntia  polyacantha 
Penstemon  radicosus 
Penstemon  spp. 
Perideridia  gairdneri 
Phlox  canescens 
Potentilla  gracilis 
Potentilla  spp. 
Rumex  sp. 

Senecio  integerriumus 
Solidago  sp. 

Trifolium  macrocephalum 
Viola  spp. 
Zigadenus  paniculatus 


Mortality 


Unharmed 

Heavy 

Unharmed 

Heavy 

Unharmed 

Moderate 

Heavy 

Heavy 

Moderate 

Heavy 

Heavy 

Unharmed 

Light 

Heavy 

Unharmed 

Light 

Heavy 

Heavy 

Unharmed 

Light 

Unharmed 

Heavy 

Unharmed 

Heavy 


Note:    Ratings:    unharmed;  light,  1  to  33  percent  kill;  moderate,  34  to  66  percent  kill;  heavy,  67  to  100 
percent  kill. 
Source:    Blaisdell  et  al.  1982 


Picloram  may  be  active  in  the  soil  for  a  few 
years  after  application  and  is  potentially  more 
damaging  to  perennial  grasses  than  2,4-D 
alone.    Picloram  (0.25  to  0.5  lb  a.e./acre) 
decreased  production  of  wheatgrass  the  first  2 
years  after  its  application,  but  control  of 
sagebrush  and  rabbitbrush  and  grass  recovery 
resulted  in  increased  grass  production  after 
that  time  (Tueller  and  Evans  1969).  Picloram 
(0.5  and  1.5  lb  a.e./acre)  decreased  stands  of 
smooth  brome  but  not  intermediate  wheatgrass 
(McCarty  1979).    In  that  study,  application 
rates  of  picloram  (0.25  to  1  lb  a.e./acre) 
recommended  to  control  musk  thistle  did  not 
reduce  nutritional  quality  of  these  grasses. 
Most  perennial  grasses  are  more  tolerant  of 
picloram  than  many  shrubs  and  forbs 
(Vallentine  1980).    Application  of  picloram  to 
control  rabbitbrush  and  forbs  in  the  sagebrush 
analysis  region  should  be  expected  to 
decrease  production  of  shrubs  and  desired 
forbs.    Picloram  may  initially  decrease 
production  of  grasses,  but  grass  production 
should  recover  as  picloram  dissipates. 


Tebuthiuron,  a  broad-spectrum  herbicide,  has  a 
long  period  of  activity  in  the  soil  and  may  be 
more  effective  than  2,4-D  in  controlling 
sagebrush.    However,  tebuthiuron  may  damage 
grasses  and  other  desirable  plants.    In 
Oregon,  tebuthiuron  application  rates  (1.8  lb 
a.e./acre)  sufficient  to  control  sagebrush  (more 
than  90  percent  mortality)  decreased 
production  of  perennial  grasses  2  years  after 
application  (Britton  and  Sneva  1983). 
Tebuthiuron  (1  lb  a.e./acre)  caused  chloroses 
but  did  not  reduce  cover  of  perennial  grasses, 
such  as  western  wheatgrass,  June  grass,  and 
needlegrasses,  in  Wyoming  (Whitson  and  Alley 
1984).    In  that  study,  blue  grama,  cheatgrass, 
and  prickly  pear  were  tolerant  of  tebuthiuron  at 
rates  of  up  to  1  lb  a.e./acre.    On  sagebrush 
and  horsebrush  sites  in  Idaho,  grass 
production  increased  and  stayed  the  same, 
respectively,  after  tebuthiuron  (0.5  to  1  lb 
a.e./acre)  application  (Murray  1988).    Initial 
decreases  in  perennial  grass  production  should 
probably  be  expected  after  most  tebuthiuron 
applications.    Application  of  high  rates  of 
tebuthiuron  (1  lb  a.e./acre)  may  decrease 
perennial  grasses  and  allow  annual  grasses, 
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as  well  as  rabbitbrush,  which  is  tolerant  of 
tebuthiuron,  to  increase  (Clary  et  al.  1985). 

Tebuthiuron  may  damage  and  reduce 
production  of  desirable  and  undesirable  shrubs 
associated  with  sagebrush.    Woody,  succulent, 
and  herbaceous  species  vary  in  their  sensitivity 
to  tebuthiuron;  and  tebuthiuron  is  less  effective 
on  clayey  than  on  sandy  soils  because  of  its 
soil  adsorptivity.    Because  of  this,  additional 
extensive  testing  of  tebuthiuron  is  necessary  to 
determine  the  sensitivity  of  different  species  on 
different  sites  and  more  accurately  determine 
vegetation  responses  to  this  herbicide.    In 
general,  it  should  be  expected  that  sagebrush 
would  be  more  damaged  than  many  associated 
shrubs  and  grasses  at  moderate  tebuthiuron 
application  rates  of  0.5  to  1  lb  a.e./acre. 

Atrazine  is  the  most  often  recommended 
herbicide  for  chemical  fallow  of  cheatgrass- 
infested  rangelands  before  revegetation  with 
perennial  wheatgrasses  (Evans  et  al.  1969a). 
Although  perennial  grass  seedlings  are 
sensitive  to  atrazine  (McCarty  1979),  the  fallow 
technique  allows  control  of  annual  grasses, 
conservation  of  soil  nitrogen  and  water,  and 
loss  of  atrazine  activity  during  the  fallow  year 
before  seeded  wheatgrasses  emerge.    Most 
broadleaf  plants  and  grasses  are  sensitive  to 
atrazine.    However,  injury  to  these  plants  is 
not  usually  a  concern  because  atrazine 
treatment  of  cheatgrass  rangelands  is  usually 
followed  by  revegetation  with  desired  species. 

Amitrole,  bromacil,  dalapon,  dicamba,  and 
simazine  also  have  been  evaluated  for 
cheatgrass  control  (Canode  et  al.  1962,  Evans 
et  al.  1969b).    Although  wheatgrass  seedlings 
are  tolerant  of  dicamba  (Klomp  and  Hull 
1968b)  and  dalapon  is  more  injurious  to 
grasses  than  herbs,  most  of  these  herbicides 
are  injurious  to  perennial  grasses  and 
broadleaf  plants.    Their  application  on 
sagebrush  rangelands  would  generally  reduce 
annual  forbs  and  grasses  and  injure  perennial 
grasses  and  forbs.    Their  use  would  usually  be 
followed  by  revegetation,  as  is  the  case  with 
atrazine. 

Treatment  of  medusahead  communities  with 
dalapon  or  diuron  may  result  in  dominance  of 
cheatgrass  (Evans  et  al.  1969b,  Young  and 
Evans  1972).    Cheatgrass  is  less  desirable 
than  perennial  grasses  but  more  desirable  than 
medusahead.    Herbicide  treatments  to  control 
medusahead  are  most  often  followed  by 
revegetation  with  perennial  wheatgrasses 
(Young  et  al.  1969). 


Desert  Shrub 

Although  many  desert  shrublands  may  be 
dominated  by  undesirable  species,  vegetation 
manipulation  by  plant  control  and  revegetation 
is  difficult  (Jordan  1981,  Blaisdell  and 
Holmgren  1984)  (see  discussion  on  effects  of 
mechanical  treatments).    Control  of  dominant 
woody  species  must  be  followed  by 
revegetation  with  desirable  plants. 
Revegetation  is  usually  unsuccessful  on  these 
shrublands  because  of  the  low  and  erratic 
precipitation.    Treatment  with  herbicides  would 
generally  be  expected  to  reduce  plant  cover 
and  increase  wind  erosion.    Soil-applied 
herbicides  may  persist  many  years  in  the 
Mohave  Desert  and  retard  plant 
reestablishment  (Hunter  et  al.  1978). 

Southwestern  Shrubsteppe 

Herbicides  are  mainly  used  to  control  woody 
species,  such  as  mesquite,  creosotebush,  and 
snakeweed,  in  the  southwest  grassland  (Martin 
1975,  McDaniel  1984).    When  these  plants  are 
successfully  controlled,  production  of 
herbaceous  vegetation  may  greatly  increase 
(Cable  1976,  McDaniel  et  al.  1982,  Gibbens  et 
al.  1987).    Application  of  phenoxy  herbicides, 
such  as  2,4-D,  to  mesquite  causes  minimal 
damage  to  associated  plants,  which  are 
generally  not  actively  growing  in  late  spring 
when  these  foliar-applied  herbicides  are  most 
damaging  to  mesquite  (Martin  1975). 
However,  more  recently  developed  herbicides, 
such  as  picloram,  tebuthiuron,  and  dicamba, 
are  more  effective  than  2,4-D  in  controlling 
many  southwestern  woody  plants. 

Picloram  is  recommended  for  controlling 
snakeweed  (0.5  to  1  lb  a.e./acre)  (McDaniel 
1984),  and  it  moderately  controls  creosotebush 
and  whitethorn  acacia  (up  to  1  lb  a.e./acre) 
(Schmutz  1967)  and  is  more  damaging  to 
prickly  pear  (2  to  4  lb  a.e./acre)  than  dicamba 
(2  to  4  lb  a.e./acre)  (Wicks  et  al.  1969). 
Picloram  (0.5  to  1  lb  a.e./acre)  may  damage 
desirable  shrubs,  such  as  seedlings  of 
fourwing  saltbush  (Martin  et  al.  1970)  and 
mature  false  mesquite,  as  well  as  perennial 
forbs  (Martin  and  Morton  1980).    Treatment  of 
southwestern  grasslands  with  picloram  may 
reduce  shrubs  and  sensitive  forbs  and  grasses 
but  over  all  should  increase  grass  production. 
Tebuthiuron  is  more  effective  than  other 
herbicides  in  controlling  creosotebush,  tarbush 
(Jacoby  et  al.  1982,  Cox  et  al.  1986,  Gibbens 
et  al.  1987),  and  mesquite  (Meyer  and  Bovey 
1979).    However,  tebuthiuron  is  injurious  to 
many  grasses  and  forbs,  especially  if  applied 
during  active  growth  (Baur  1976).    Tebuthiuron 
treatments  (0.4  lb  a.e./acre)  in  New  Mexico 
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reduced  woody  vegetation  and  greatly 
increased  perennial  grass  and  annual  forb 
production  (Gibbens  et  al.  1987).    Tebuthiuron 
significantly  reduced  brush  species,  including 
creosotebush,  tarbush,  wolfberry,  fourwing 
saltbush,  snakeweed,  and  mariola,  and 
eventually  killed  more  than  50  percent  of  the 
mesquite.    Perennial  grass  basal  areas  were 
initially  reduced  by  treatment,  but  total  grass 
production  of  bush  muhly,  threeawn, 
bristlegrass,  alkali  sacaton,  spike  dropseed, 
and  fluffgrass  combined  was  11  times  greater 
on  the  treated  than  untreated  area  after  4 
years.    Perennial  forbs,  such  as  desert  holly 
and  hairyseed  bahia,  were  decreased  slightly 
by  tebuthiuron  treatment.    Production  of  annual 
forbs,  mainly  desert  Baileya,  round  leaf  wild- 
buckwheat,  and  Russian  thistie,  was  seven 
times  higher  on  the  treated  than  untreated 
area. 

Control  of  creosotebush  by  tebuthiuron  (0.4  to 
1 .3  lb  a.e./acre)  allowed  seeded  grasses  to 
persist  and  native  grasses  to  increase  on  sites 
in  Arizona  and  Mexico  (Cox  et  al.  1986). 
Southwestern  grasslands  treated  with  moderate 
rates  of  tebuthiuron  (less  than  1  lb  a.e./acre) 
should  generally  have  decreased  woody  plant 
production  and  increased  herbaceous 
production.    Certain  sensitive  grass,  forb,  and 
shrub  species  would  be  replaced  by  more 
tolerant  species.    High  rates  of  tebuthiuron  (2 
to  4  lb  a.e./acre)  necessary  to  maximize 
control  of  some  species,  such  as  mesquite 
(Meyer  and  Bovey  1979),  could  greatly 
damage  understory  species.    Moderate 
application  rates  and  strip  treatments  are 
recommended  to  minimize  damage  to  desirable 
sensitive  species. 

Dicamba  has  been  used  to  control  undesirable 
herbaceous  and  woody  species  in  the 
Southwest  (Halifax  and  Scifres  1972). 
Although  dicamba  (2  and  4  lb  a.e./acre)  has 
been  reported  to  injure  grasses,  such  as  blue 
grama  and  western  wheatgrass  (Wicks  et  al. 
1969),  established  grasses  usually  tolerate  it  at 
application  rates  (0.5  to  1  lb  a.e./acre)  used  to 
control  rangeland  brush  and  weeds  (Halifax 
and  Scifres  1972). 

In  summary,  many  species  are  sensitive  to  the 
rates  and  types  of  herbicides  that  are  effective 
in  controlling  woody  plants  in  the  southwestern 
shrubsteppe.    However,  herbicidal  treatment 
usually  decreases  woody  plant  growth  and 
increases  growth  of  grasses.    Herbaceous 
production  usually  initially  decreases  then 
increases  after  a  few  years  as  woody  species 
die  and  herbaceous  species  recover  and 
respond  to  reduced  competition. 


Chaparral-Mountain  Shrub 

Herbicides  are  used  alone  or  in  conjunction 
with  burning,  mechanical  treatments,  and 
revegetation  to  decrease  the  numbers  of 
woody  plants  and  increase  herbaceous 
production  in  chaparral  ranges.    Response  of 
shrub  live  oak  and  Gambel  oak  to  herbicides 
has  been  studied  most  because  these  oaks 
are  difficult  to  kill  and  dominate  many  areas 
(Van  Epps  1974,  Cable  1975).    Most 
herbicides  used  to  control  chaparral  shrubs  are 
more  damaging  to  shrubs  and  forbs  than  to 
grasses.    These  include  phenoxy  herbicides, 
such  as  2,4-D,  and  soil-  and  foliar-applied 
herbicides,  such  as  bromacil,  dicamba, 
picloram,  and  triclopyr.    When  these  herbicides 
effectively  defoliate  or  kill  overstory  shrubs, 
grass  production  may  double  (Marquiss  1972, 
1973).    Burning  and  reseeding  followed  by 
phenoxy  herbicide  treatments  greatly  reduced 
oak,  manzanita,  ceanothus,  and  other  shrubs 
and  increased  grass  production  by  770  lb/acre 
in  Arizona  (Tiedemann  and  Schmutz  1966). 
Cable  (1975)  indicates  that  chaparral  areas 
can  produce  about  900  lb/acre  of  native  or 
seeded  perennial  grasses  if  crown  cover  of 
sprouting  shrubs  is  held  to  less  than  5  to  10 
percent  by  burning  and  herbicide  applications. 

Phenoxy  herbicides,  such  as  2,4-D,  have 
generally  been  less  effective  than  more 
recently  developed  herbicides  in  controlling 
shrubs.    For  example,  picloram  is  very 
effective  in  killing  birch  leaf  mountain- 
mahogany,  sugar  sumac,  and  yellowleaf 
silktassel  (Davis  and  Pase  1969).    Dicamba 
and  picloram  used  with  2,4-D  are  highly 
injurious  to  menziesia,  nine-bark,  redstem 
ceanothus,  and  willow  (Ryber  1970).    Some 
herbicides  are  more  effective  in  killing  the 
target  species  and  less  injurious  to  the 
understory  species  than  others.    For  example, 
triclopyr  (up  to  3  lb  a.e./acre)    controlled 
Gambel  oak  better  than  picloram  (up  to  1.2  lb 
a.e./acre)  and  was  much  less  injurious  to 
understory  forbs,  such  as  aster,  yarrow,  and 
lupine,  in  southwestern  Colorado  (Bartel  and 
Rittenhouse  1979).    Picloram  and  phenoxy 
herbicide  treatments  of  chaparral  should 
generally  be  expected  to  decrease  shrub  and 
forb  cover  and  increase  grass  cover  (Van  Epps 
1974,  Kufeld  1977).    Picloram  treatment  of 
chaparral  sites  that  shed  water  to  valley 
croplands  could  injure  sensitive  crops,  such  as 
cotton  (Davis  and  Ingebo  1973).    Burning 
Arizona  chaparral  5  weeks  after  picloram 
treatment  greatly  reduced  picloram  residue  but 
also  decreased  brush  control  (Johnsen  and 
Warskow  1980). 
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Broadcasting  bromacil  pellets  controls 
chaparral  shrubs  and  causes  little  damage  to 
understory  grasses  (Hibbert  et  al.  1974). 
Tebuthiuron  is  more  effective  than  picloram  in 
controlling  some  species  of  oak,  but  it  also 
may  be  more  damaging  to  understory  grasses 
(Pettit  1979). 

In  general,  herbicide  treatments  of  chaparral 
will  decrease  shrub  and  forb  cover  and 
increase  grass  cover  and  production.    Partial 
shrub  control  will  result  in  a  return  to  shrub 
dominance.    High  application  rates  necessary 
to  control  some  resistant  species,  such  as 
shrub  live  oak  and  Gambel  oak,  may 
drastically  reduce  understory  perennials  and 
allow  invasion  and  dominance  by  annuals. 
Integrated  brush  management  using  fire, 
herbicides,  and  revegetation  where  necessary 
can  convert  many  chaparral  sites  to  highly 
productive  grasslands. 

Pinyon-Juniper 

Picloram  and  tebuthiuron  are  soil  active  and 
are  the  main  herbicides  used  to  treat  pinyon 
and  juniper  (Johnsen  1987).    Different  species 
of  juniper  vary  in  their  sensitivity  to  these 
herbicides,  but  more  species  are  sensitive  to 
picloram  than  tebuthiuron.    Tree  mortality 
varies  with  species,  site,  rate,  and  type  of 
application  (Johnsen  1987).    Response  of 
understory  species  to  treatment  is  dependent 
on  the  tree  mortality  and  on  the  sensitivity  of 
the  understory  species  to  the  herbicides.    Both 
picloram  and  tebuthiuron  persist  in  the  soil  for 
some  years  and  may  injure  understory 
grasses,  shrubs,  and  forbs.    Individual  tree 
treatments  with  these  herbicides  may  be  more 
effective  in  controlling  the  trees  and  less 
injurious  to  understory  species  than  broadcast 
applications  (Evans  et  al.  1975,  Johnsen 
1987).    Evans  et  al.  (1975)  discouraged 
broadcast  treatments  of  picloram  because 
many  stands  lack  sufficient  understory  species 
to  respond  to  tree  control,  and  species  that 
are  there  may  be  injured  by  picloram.    They 
recommended  spot  treating  of  pinyon-juniper 
stands  with  picloram  or  using  picloram  as  a 
followup  treatment  after  chaining.    They  also 
cautioned  that  using  picloram  on  some  sites 
could  result  in  dominance  by  annual  grasses, 
such  as  cheatgrass  or  medusahead,  because 
they  are  resistant  to  picloram  (Evans  and 
Young  1985). 

However,  Johnsen  (1987)  notes  that  picloram 
applied  to  individual  trees  caused  little  damage 
to  associated  understory  species  and  that 
aerially  applied  picloram  (4  lb  a.e./acre)  did 
not  damage  blue  grama  or  side-oats  grama 
grasses  in  Arizona.    In  contrast,  tebuthiuron 


may  kill  understory  grasses  and  forbs  several 
feet  away  from  individually  treated  trees.    High 
rates  of  aerial-applied  tebuthiuron  (4  lb 
a.e./acre)  killed  cool-season  grasses  in 
Arizona.    However,  the  lower  recommended 
aerial  application  rates  of  both  picloram  and 
tebuthiuron  (2  lb  a.e./acre)  resulted  in  good 
stands  of  perennial  grass  within  5  years  on 
sites  that  had  residual  grass  stands  at 
treatment. 

Plains  Grassland 

Herbicides  are  used  on  plains  grasslands  to 
control  some  woody  plants,  such  as  sand 
sagebrush  (Bovey  1964)  and  fringed  sagebrush 
(Smika  et  al.  1963),  but  are  mainly  used  to 
control  noxious  herbaceous  weeds,  which 
include  musk  thistle  (Roeth  1979),  Canadian 
thistle  (Gallagher  and  Vanden  Born  1976), 
knapweed  (Hubbard  1975),  ragweed  (McCarty 
and  Scifres  1972),  and  leafy  spurge  (Bowes 
and  Molberg  1975).    Herbicides  also  are  used 
to  help  establish  forage  grasses  (Morrow  and 
McCarty  1976).    Herbicides  most  commonly 
used  include  2,4-D,  picloram,  and  dicamba. 
Bromacil  and  atrazine  may  also  be  used  for 
weed  control  before  seeding  perennial  grasses. 
Atrazine  may  be  used  to  increase  protein 
content  and  drought  tolerance  of  grasses,  such 
as  blue  grama  (Houston  1977). 

Control  of  broadleaf  plants  by  selective 
herbicides,  such  as  2,4-D,  usually  increases 
grass  production.    Application  of  2,4-D  (2  lb 
a.e./acre)  to  mixed  prairie  decreased  broadleaf 
shrubs  and  forbs,  such  as  fringed  sagebrush, 
curly  cup  gumweed,  star  lily,  milkvetch,  hairy 
aster,  blue-bells,  and  evening  primrose,  and 
increased  some  grasses  and  forbs,  such  as 
thickspike  wheatgrass,  western  wheatgrass, 
and  globe  mallow  (Hyder  1971).    Control  by 
2,4-D  (2  lb  a.e./acre)  of  weedy  forbs,  such  as 
annual  saltbush,  kochia,  and  Russian  thistle, 
increased  production  of  needlegrass  and 
wheatgrass  (Nichols  and  McMurphy  1969). 

Picloram  may  damage  sensitive  grasses  as 
well  as  broadleaf  plants.    Picloram  (1  lb 
a.e./acre)  applied  with  or  without  2,4-D 
controlled  snakeweed  and  prickly  pear  and 
initially  damaged  blue  grama  and  needle-and- 
thread  grass  (Gesink  et  al.  1973).    The 
grasses  recovered  and  had  increased 
production  5  years  after  treatment.    Needle- 
and-thread  grass  was  more  tolerant  to  picloram 
than  blue  grama,  and  production  increased  on 
needle-and-thread  grass  plots  treated  at  low 
rates.    Picloram  may  selectively  reduce  forbs 
and  some  grasses.      Picloram  (0.75  to  4  lb 
a.e./acre)  decreased  yarrow,  aster,  and 
ironweed,  and  some  grasses,  such  as  blue  and 
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hairy  grama,  but  picloram  did  not  decrease 
little  and  big  bluestem,  indiangrass,  or 
switchgrass  (Arnold  and  Santelmann  1966). 
These  studies  illustrate  how  picloram  may 
affect  plant  community  composition  when 
species  of  different  sensitivity  are  present. 

Herbicides  commonly  used  on  plains 
grasslands  for  weed  control  before 
revegetation  may  initially  damage  grass 
seedlings.    Picloram  (0.75  to  3  lb  a.e./acre) 
reduced  seedling  emergence  of  side-oats 
grama,  big  bluestem,  switchgrass,  and  blue 
grama,  but  big  bluestem  was  more  tolerant 
than  the  other  species  (Arnold  and  Santelmann 
1966).    Picloram  (0.5  lb  a.e./acre)  controlled 
knapweed  and  allowed  establishment  of 
wheatgrasses  (Hubbard  1975).    Creeping  red 
fescue  and  timothy  were  tolerant  of  picloram 
(0.25  lb  a.e./acre)  and  dicamba  (0.5  lb 
a.e./acre)  used  to  control  Canada  thistle  if  they 
were  seeded  one  growing  season  after 
herbicide  application  (Gallagher  and  Vanden 
Born  1976). 

Atrazine  may  be  used  to  control  annual  weeds 
in  warm-season  grasses  that  are  normally 
tolerant,  except  at  the  seedling  stage  (Bahler 
et  al.  1984).    Seedlings  of  Caucasian  bluestem 
and  switchgrass  were  more  tolerant  to  atrazine 
(3  ppm  in  greenhouse  soil)  than  indiangrass, 
sideoats  grama,  and  blue  grama  (Bahler  et  al. 
1984).    Atrazine  (1.8  lb  a.e./acre)  applied  to  a 
shortgrass  prairie  in  Colorado  controlled 
annual  forbs  and  grasses  and  reduced  the 
frequency  of  cool-season  grasses,  such  as 
squirreltail,  western  wheatgrass,  and  needle- 
and-thread  grass  (Houston  1977).    Frequency 
of  warm-season  grasses,  such  as  blue  grama, 
threeawn,  and  sand  dropseed  increased,  as 
did  that  of  some  perennial  forbs,  hairy  gold 
aster,  and  rush  skeleton  plant. 

Applications  of  selective  herbicides,  such  as 
2,4-D,  on  plains  grasslands  may  be  expected 
to  increase  grasses  and  decrease  broadleaf 
species.    Applications  of  picloram  and  atrazine 
to  control  noxious  herbaceous  and  woody 
weeds  or  to  control  annuals  before 
revegetation  may  favor  or  disfavor  certain 
broadleaf  and  grass  species,  depending  on 
relative  herbicide  sensitivity.    These  herbicides 
can  greatly  change  the  composition  of  mixed 
prairie  communities. 

Mountain/Plateau  Grasslands 

Mountain  and  plateau  grasslands  have 
generally  been  treated  with  herbicides  when 
they  are  dominated  by  weedy  shrubs  and 
forbs.    Application  of  2,4-D  (3  lb  a.e./acre)  to 
degraded  meadows  in  Colorado  controlled 


silver  sagebrush  and  decreased  forbs  such  as 
agoseris,  eriogonium,  sneezeweed,  lupine,  and 
vetch,  as  well  as  dandelion  and  cinquefoil 
(Turner  1969).    In  that  study,  grasses  and 
sedges  increased  greatly  in  cover  and 
production  after  shrub  and  forb  control. 
Species  composition  of  grasses  did  not  change 
greatly  after  herbicide  treatments,  and  some 
forbs,  such  as  cinquefoil,  though  initially  set 
back,  had  high  frequency  9  years  after 
treatment.    In  Wyoming,  application  of  2,4-D 
(1,2  and  4  lb  a.e./acre)  decreased  the  cover 
and  production  of  forbs  such  as  lupine,  avens, 
agoseris,  pussytoes,  arnica,  and  cinquefoil 
(Hurd  1955).    Some  forbs,  such  as  yarrow, 
sandwort,  cerasticean,  and  bedstraw,  were 
tolerant  of  2,4-D,  while  others,  such  as  aster, 
eriogonium,  and  phlox,  were  moderately 
sensitive  to  the  herbicide.    Cover  and 
production  of  grasses  and  sedges  increased 
relative  to  untreated  plots.    Application  of 
2,4-D  (1,  2,  3  and  4  lb  a.e./acre)  to  mountain 
grasslands  in  Nevada  to  control  iris  also 
greatly  reduced  dandelion  and  yarrow  the  first 
year  after  treatment  (Eckert  et  al.  1973). 
Production  of  slender  wheatgrass,  Nevada 
bluegrass,  and  meadow  barley  greatly 
increased  after  iris  control.    Treatment  of 
mountain  grasslands  with  selective  herbicides, 
such  as  2,4-D,  can  be  expected  to  increase 
production  of  grass  and  grasslike  plants  and 
decrease  production  of  shrubs  and  forbs. 
Forbs  that  are  tolerant  of  2,4-D  or  can  readily 
reestablish  from  seed  will  persist  in  the 
meadow  communities. 

Coniferous/Deciduous  Forests 

Chemical  treatments  would  affect  the  species 
composition,  size,  density,  and  vigor  of  the 
vegetation  in  coniferous/deciduous  forests. 
These  impacts  may  range  from  complete 
control  of  target  vegetation  to  negligible 
damage,  depending  on  species,  chemicals 
used,  dosages,  and  timing  of  applications. 

Herbicides  such  as  picloram,  triclopyr, 
glyphosate,  and  atrazine  may  result  in  brush 
and  hardwood  defoliation,  top  kill,  and  minimal 
resprouting.    These  treatments  would 
temporarily  reduce  competitors,  increase  the 
amount  of  light  reaching  conifers  and  other 
desirable  species,  and  decrease  bush  and 
grass  competition  for  soil,  moisture,  and 
nutrients.    Impacts  would  be  greater  on  plant 
sprouts  and  seedlings  than  on  full-grown 
plants.    Using  herbicides  can  increase  the 
growth  rate  of  conifer  seedlings  stressed  by 
competition.    Herbicide  injections  would  leave 
trees  standing  and  would  create  additional  fire 
hazards  from  the  dead  needles  or  leaves. 
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Climate  and  Air  Quality 

Because  the  factors  influencing  climate  are  so 
large  in  scale  compared  with  the  site  size  of 
any  individual  proposed  vegetation  treatment, 
none  of  the  vegetation  treatment  methods 
should  have  any  impact,  even  briefly,  on  the 
climate  of  any  of  the  13  program  States. 

The  most  significant  impacts  on  air  quality 
would  be  moderate  increases  in  noise,  dust, 
and  combustion  engine  exhaust  generated  by 
manual  and  mechanical  treatment  methods; 
smoke  from  prescribed  burning;  and  moderate 
noise  and  minimal  chemical  drift  from  aerial 
application  of  herbicides.    Impacts  would  be 
temporary,  small  in  scale,  and  quickly 
dispersed  throughout  the  EIS  area.    These 
factors,  combined  with  standard  management 
practices  (stipulations),  minimize  the 
significance  of  potential  impacts.    Federal, 
State,  and  local  air-quality  regulations  would 
not  be  violated. 

Potential  air-quality  impacts  are  assessed 
before  project  implementation.    Site-specific 
plans  are  reviewed  for  compliance  with 
applicable  laws  and  policies,  and  existing  air 
quality  is  inventoried  so  that  changes 
associated  with  BLM  proposals  may  be 
determined.    Additional  mitigation  may  be 
incorporated  into  specific  project  proposals  to 
further  reduce  potential  impacts.    For  example, 
prescribed  burning  activities  must  comply  with 
the  BLM  Manual,  Sections  9211.31(E),  Fire 
Planning,  and  9214.33,  Prescribed  Fire 
Management,  to  minimize  air  quality  impacts 
from  resulting  smoke.    This  procedure  requires 
compliance  with  individual  State  and  local 
smoke  management  programs  that  specify  the 
conditions  under  which  burning  may  be 
conducted.    Similarly,  standard  management 
practices  for  aerial  application  of  herbicides 
limit  the  amount  of  drift  into  nontarget  areas. 

Manual  and  Mechanical  Methods 

Fugitive  (wind-blown)  dust  from  manual  or 
mechanical  equipment  would  have  a  localized, 
temporary  impact.    Power  equipment  and 
machinery  exhaust  would  emit  carbon 
monoxide,  sulfur  dioxide,  and  nitrogen  dioxide; 
however,  the  quantifies  would  be  so  small  that 
their  isolated  and  temporary  use  would  not 
cause  significant  impacts.    Noise  levels  could 
approach  90  decibels  (dbA)  for  short  time 
periods,  but  no  long-term  impacts  are 
anticipated.    Impacts  would  not  vary 
significantly  by  vegetation  analysis  region. 
Standard  management  practices  would  limit 


impacts  to  the  immediate  vicinity  of  the 
treatment  area. 


Biological  Methods 

Biological  treatments,  which  do  not  use 
machines  or  chemicals,  have  little  potential  to 
affect  air  quality.    Biological  treatments  may 
cause  minor  odors  because  of  confined 
animals,  but  these  effects  would  be  restricted 
to  the  immediate  treatment  area  and  would 
dissipate  rapidly.    Impacts  would  not  vary 
significantly  by  program  alternative,  because 
the  area  treated  by  biological  methods  remains 
nearly  constant  for  all  alternatives. 

Prescribed  Burning 

Particulate  matter,  volatile  organic  compounds, 
and  carbon  monoxide  are  the  primary 
pollutants  emitted  during  prescribed  burning 
that  would  affect  air  quality.    Compliance  with 
local  smoke  management  programs  would 
minimize  these  effects.    The  timing,  vegetation 
type,  size  of  burns,  fuel  arrangement  and 
moisture,  ignition  techniques  and  patterns,  and 
weather  conditions  are  all  specified  to  keep 
smoke  amounts  within  acceptable  limits.    The 
actual  level  of  impact  depends  on  a 
combination  of  all  these  factors,  but  regardless 
of  the  burning  conditions,  air-quality 
regulations  would  be  met.    The  health  effects 
of  prescribed  burning  are  described  later  in 
this  chapter  and  detailed  in 
Appendix  D. 

Table  3-5  summarizes  air  pollutant  emissions 
resulting  from  prescribed  burning  by  program 
alternative. 

Chemical  Methods 

Spray  drift  and  volatilized  chemicals  from 
aerial,  ground  vehicle,  and  hand  applications 
of  herbicides  could  occur,  but  would  not 
significantly  affect  air  quality.    Spray  droplets 
of  100  microns  and  (ess  are  most  prone  to 
drift,  and  may  be  carried  long  distances  before 
reaching  the  ground.    Standard  management 
practices  that  can  minimize  these  impacts 
include  using  spray  equipment  designed  to 
produce  200-  to  800-micron-diameter  droplets 
and  prohibiting  spraying  when  the  wind  speed 
exceeds  5  miles  per  hour  or  blows  in  the 
wrong  direction.    Health  risks  associated  with 
chemical  drift  are  discussed  later  in  this 
chapter  and  are  detailed  in  Appendix  E.    Ester 
formulations  of  2,4-D  or  triclopyr  applied  in 
diesel  oil  are  prone  to  volatilization;  all  other 
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Table  3-5.    Annual  Prescribed  Burning  Pollutant  Emissions  by  Program  Alternative  (tons) 


Program  Alternative 

Pollutant 

Proposed 
Action 

No  Aerial 
Herbicide 

NO 
Herbicide 

NO 
Burning 

No 
Action 

Carbon  Monoxide 

30,200 

37,400 

38,700 

0 

23,900 

Nitrogen  Oxides 

1,300 

1,700 

1,800 

0 

1,100 

Sulfur  Dioxide3 

— 

— 

— 

— 

— 

Total  Suspended 
Particulates 

4,900 

6,400 

6,700 

0 

4,200 

Inhalable 
Particulates 

3,200 

4,200 

4,300 

0 

2,700 

Volatile  Organic 
Compounds 

6,400 

8,500 

8,900 

0 

5,800 

Acres  Burned 

99,500 

134,300 

141,000 

0 

92,700 

"Sulfur  dioxide  emissions  are  negligible. 
Fuel  Loading:       Chaparral  -  3  tons/acre 

Coniferous  -  6  tons/acre 

Grasslands  -  1/2  ton/acre 

Pinyon-Juniper  -  5  tons/acre 

Sagebrush  -  3  tons/acre 

Activity  fuels  -  15  tons/acre 
Fuel  Consumption:    100  percent. 
Emission  Factors:    U.S.  Environmental  Protection  Agency  (1989). 


herbicides  are  less  volatile.    The  use  of 
ground  vehicles  and  aircraft  to  apply  the 
herbicides  could  temporarily  cause  noise  levels 
to  reach  90  dbA;  however,  no  long-term  effects 
are  anticipated. 

Geology  and  Topography 

Geology  interacts  either  directly  or  indirectly 
with  all  other  environmental  factors.    For 
example,  the  rock  type  of  a  specific  area  can 
exert  a  major  influence  in  controlling  soil 
development,  vegetation  community 
composition,  and  plant  growth  rates.    Soil 
moisture  retention  is  indirectly  related  to  the 
geologic  material  and  weathering  conditions. 
The  environmental  resources  that  are  most 
closely  associated  with  the  geology  include  soil 
resources  and  water  resources.    The  possibility 
of  increased  soil  erosion  or  accumulation  of 
chemical  herbicides  in  soils  are  potential 
impacts  of  the  various  vegetation  treatments. 
Alternative  treatment  programs  are  specifically 
identified  and  discussed  in  the  Soils  section. 
Potential  impacts  to  water  resources  from 
either  increased  sediment  yields  or  increased 


chemical  herbicides  resulting  from  vegetation 
treatments  are  discussed  in  detail  in  the 
Aquatic  Resources  section.    Although  these 
related  resources  may  be  affected,  the 
implementation  of  vegetation  treatment 
alternatives  and  the  application  of  the  methods 
considered  in  this  EIS  are  not  expected  to 
directly  affect  geologic  resources. 

Topography  typically  is  linked  to  the  area 
geology  and  also  is  a  consequence  of  many 
interacting  environmental  factors.    The 
topography  of  an  area  may  serve  to  restrict 
the  distribution  of  certain  vegetation 
communities  because  of  the  climate  associated 
with  that  area's  elevation.    Certain  topographic 
highs  (mountain  ranges)  influence  weather 
patterns  and  cause  a  "rain  shadow"  effect  on 
much  of  the  interior  regions  of  the  American 
West,  causing  leeward  areas  to  receive  less 
moisture  than  the  windward  areas.    Treatment 
programs  that  use  mechanical  equipment  (that 
is,  tilling,  bulldozing,  etc.)  have  the  recognized 
capacity  to  produce  minor  changes  in  the 
topographic  landscape.    However,  the 
implementation  of  vegetation  treatment 
alternatives  and  the  application  of  the  methods 
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considered  in  this  EIS  are  not  expected  to 
substantially  affect  topography. 

Soils 

Vegetation  treatments  may  affect  the  physical 
characteristics  of  soils  directly,  alter  the 
abundance  and  types  of  vegetation  that  may 
shield  soils  from  erosion,  or  alter  the  presence 
and  abundance  of  soil  microorganisms  or 
larger  organisms  that  contribute  to  overall  soil 
quality. 


Manual  Methods 

The  disturbance  of  soils  caused  by  manual 
methods  of  vegetation  treatment  should  be 
negligible.    Because  manual  vegetation 
methods  generally  are  reserved  for  small 
isolated  areas  (because  of  labor  expenses) 
and  because  they  do  not  directly  affect  the 
surficial  organic  layer  of  the  soil,  this  treatment 
method  will  not  be  evaluated  on  an  analysis 
region  basis.    Overall,  manual  treatment 
effects  on  soils  should  be  minimal  compared 
with  those  that  may  occur  with  the  mechanical 
treatments  described  in  the  following  sections. 

Mechanical  Methods 

The  effects  of  mechanical  treatments  on  soils 
and  their  hydrologic  characteristics  depend  on 
the  following:    (1)  soil  exposure  following 
treatment;  (2)  the  direct  effect  of  soil 
disturbance  on  soil  properties;  and  (3)  the  site 
conditions,  especially  precipitation  pattern  and 
slope.    Mechanical  methods  include  two 
general  types:    (1)  methods  such  as  mowing 
and  roller  chopping,  which  remove  top  growth 
but  do  not  directly  disturb  the  soil,  and  (2) 
methods  such  as  plowing  and  chaining,  which 
can  remove  the  entire  plant,  including  roots, 
and  directly  disturb  the  soil  (Blackburn  1983). 
Plant  and  litter  cover  protect  the  soil,  and 
roots  hold  the  soil  in  place,  so  lack  of  plant 
cover  is  highly  correlated  with  runoff  and 
erosion  on  rangelands  (Rauzi  1960,  Rauzi  and 
Fly  1968,  Branson  et  al.  1981).    Any  reduction 
in  cover  by  vegetation  manipulations  would 
tend  to  increase  runoff  and  erosion  on 
rangeland  watersheds.    Mechanical  treatments 
are  designed  to  increase  plant  cover  by 
encouraging  the  growth  of  nontarget  species 
already  present  or  by  facilitating  artificial 
revegetation.    Vegetation  treatment  aimed  at 
reducing  woody  species  and  increasing 
herbaceous  species  greatly  reduces  water 
runoff  and  erosion  while  improving  soil 
stability.    Where  revegetation  is  necessary  to 


produce  desired  cover  after  plant  control,  the 
hydrologic  response  to  control  may  be  greatly 
dependent  on  the  success  of  revegetation. 
For  example,  disk  plowing  sagebrush  and 
drilling  beardless  bluebunch  wheatgrass 
reduced  bareground  by  30  percent  and 
decreased  runoff  and  erosion  at  sites  in 
Colorado  (Lusby  1979).    However,  plowing  and 
unsuccessful  revegetation  of  sagebrush  in 
Nevada  decreased  infiltration  rates  (Gifford 
1968,  Jager  1972).    Effects  of  mechanical 
vegetation  manipulation  on  soils  must  be 
evaluated  with  respect  to  the  effects  of  the 
treatment  on  total  vegetation  cover  compared 
to  nontreated  rangeland. 

The  direct  effects  of  mechanical  disturbance 
on  soils  depend  on  the  type  and  extent  of 
disturbance,  the  soil  texture  and  structure,  and 
the  soil  water  content  when  disturbed. 
Although  little  data  are  available  on  the  direct 
effects  of  mechanical  disturbance  on  rangeland 
soils,  literature  from  tillage  of  agricultural  soils 
suggests  some  principles.    Soil  aggregate 
stability  is  necessary  for  high  infiltration  rates 
and  soil  stability.    Aggregate  stability  is 
maintained  by  vegetation  cover,  which  protects 
the  aggregates  from  raindrop  impact,  and  by 
soil  organic  matter,  which  holds  aggregates 
together  (Tate  1987).    Lack  of  soil  aggregation 
results  in  formation  of  a  surface  crust, 
especially  on  fine-textured  soils,  which  reduces 
infiltration,  soil  aeration,  and  associated  plant 
growth  (Cary  and  Evans  1974).    Some 
rangeland  soils  have  pronounced  vesicular 
crusts  in  the  interspaces  between  tree,  shrub, 
and  grass  plants.    These  crusts  have  poor 
structure  and  much  lower  infiltration  rates  than 
the  well-aggregated  soils  under  the  shrubs  or 
trees  (Blackburn  and  Skau  1974).    Mechanical 
treatment  disturbance  of  these  and  other 
crusted  soils  could  be  expected  to  increase 
infiltration  for  a  while,  but  unless  soil 
vegetation  cover,  organic  matter,  soil 
aggregation,  and  porosity  are  increased  in 
association  with  vegetation  response  to  the 
treatment,  the  crusts  will  reform  and  infiltration 
will  continue  to  be  low.    Thus,  the  effects  of 
mechanical  treatments  on  crusted  soils  are 
highly  dependent  on  vegetation  response  after 
treatment.    A  high  cover  of  vegetation  protects 
and  maintains  soil  aggregation  by  reducing 
raindrop  impact  and  by  adding  organic  matter 
(Cary  and  Evans  1974). 

Mechanical  treatments  such  as  disking  or  tilling 
are  designed  to  aerate,  lift,  twist,  shear,  and 
incorporate  the  surficial  vegetative  cover  and 
organic  matter  into  the  soil.    This  mixing  adds 
important  organic  nutrients  to  the  root  zone 
and  facilitates  the  establishment  of  newly 
planted  vegetation.    However,  mechanical 
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treatments  may  possibly  increase  runoff  and 
erosion  on  some  highly  sloping  sites, 
especially  the  fine-textured,  unstable,  crusted 
soils  that  are  present  on  some  sagebrush  and 
desert  shrub  rangelands.    In  addition,  the 
mechanical  treatment  and  suppression  of 
nitrogen-fixing  vegetation  (that  is,  Ceanothus 
spp.)  may  result  in  a  dramatic  reduction  in  the 
abundance  of  nitrogen-fixing  bacteria. 
Recovery  of  infiltration  rates  and  sediment 
control  on  some  sites  generally  occurs  with 
time,  depending  on  the  speed  of  natural  or 
artificial  revegetation  and  replacement  of 
vegetation  cover. 

Soil  texture  and  morphology  also  affect  soil 
response  to  mechanical  treatments. 
Coarse-textured  soils  with  initially  high 
infiltration  rates  and  clayey  soils  with  low 
infiltration  rates  generally  would  be  expected  to 
change  little  after  direct  mechanical 
disturbance.    However,  if  the  mechanical 
treatment  creates  furrows  or  pits  to  hold  water 
or  breaks  up  a  shallow  soil  layer  of  limited 
permeability,  infiltration  may  be  increased 
(Brown  et  al.  1985).    Herbel  (1984) 
recommended  no  mechanical  treatment  of 
sandy  soils  in  windy  areas  because  of  the 
resulting  increase  in  wind  erosion  when 
vegetation  cover  is  lost. 

Effects  of  mechanical  treatments  also  are 
highly  dependent  on  precipitation  pattern  and 
ground  slope.    Temporary  loss  of  vegetation 
cover  from  mechanical  treatments  may  result 
in  increased  erosion  from  high-intensity 
summer  thunderstorms;  however,  erosion  from 
gentle  winter  snow  and  rainfall  probably  would 
be  limited.    For  example,  converting  sagebrush 
to  grass  by  plowing  and  seeding  reduced 
summer  rainfall  runoff  but  increased  snow-melt 
runoff  (Lusby  1979).    Because  most  of  the 
sediment  production  and  runoff  was  associated 
with  summer  runoff,  the  conversion  decreased 
erosion  and  runoff  overall. 

Many  mechanical  methods  are  limited  to 
ground  slopes  of  less  than  30  percent; 
however,  erosion  hazards  are  greatest  on 
slopes  greater  than  20  percent  (Jordan  1981). 
Thus,  mechanical  methods  have  the  potential 
to  greatly  increase  erosion  on  steep  slopes  but 
in  practice  are  most  frequently  used  on  gentle 
slopes  where  the  erosion  hazard  is  limited. 

A  recognition  of  the  negative  impacts  of 
recurrent  disturbance  has  resulted  in  an 
emphasis  on  minimum  tillage  of  agricultural 
soils  (Donahue  et  al.  1977).    Hutten  and 
Gifford  (1988)  found  that  frequently  plowed 
agricultural  soils  had  overall  lower  infiltration 
rates  and  higher  sediment  production  than 


adjacent  rangeland  soils.    Although  the 
frequency  of  rangeland  soil  disturbance  with 
mechanical  plant  control  is  much  less  than  that 
of  tilled  agricultural  soils,  mechanical 
compaction  of  rangeland  soils  has  long  been 
identified  as  a  potential  problem  (Lull  1959). 
Direct  impacts  associated  with  mechanical 
disturbance  will  be  highly  site-  and 
treatment-specific,  but  negative  impacts  would 
be  most  expected  on  fine-textured  soils  lacking 
organic  matter  and  soil  structure  with  low 
aggregate  stability  and  a  tendency  to  form  a 
crust.    Soil  compaction  symptoms  and  causes 
have  been  discussed  by  Robertson  and 
Erickson  (1978).    Compaction  from  mechanical 
treatments  of  rangeland  soils  should  be  much 
less  than  agricultural  soils.    Heavy  machinery 
driven  over  rangeland  soils  to  control 
vegetation  may  compact  surface  and 
subsurface  soils  and  reduce  aggregation. 
Range  management  equipment  that  disturbs 
the  soil  may  break  down  large  aggregates  to 
smaller,  less  stable  aggregates.    Compaction 
is  especially  pronounced  on  wet  and  poorly 
drained  soils. 

The  general  impacts  of  mechanical  treatments 
on  rangeland  vegetation  and  soils  have  been 
summarized  by  Blackburn  (1983).    Cutting  and 
mowing  methods,  such  as  roller  chopping, 
result  in  minimal  physical  soil  disturbance  and 
may  produce  soil-protecting  mulch.    The  soil 
disturbance  produced  by  grubbing,  bulldozing, 
and  chaining/cabling  increases  with  increased 
density  of  the  woody  target  species.    Soil 
disturbance  by  these  methods  may  be 
extensive,  but  pits  created  by  plant  extraction 
and  debris  left  in  place  may  trap  water  and 
limit  runoff  and  erosion.    Rootplowing  and  disk 
plowing  completely  disturb  the  surface  and 
sometimes  the  subsurface  soil. 

Conversion  from  woody  to  herbaceous 
vegetation  would  not  necessarily  increase 
water  yields  from  rangeland  watersheds,  but  if 
vegetation  cover  is  maintained  by  existent  and 
seeded  herbaceous  plants  after  mechanical 
disturbance,  runoff  and  erosion  should 
decrease.    Revegetation  to  replace  lost  cover 
would  be  recommended  to  reduce  potential 
erosion  on  windrowed  sites.    Increased  surface 
roughness  after  mechanical  disturbance  may 
decrease  runoff  and  erosion  of  some 
noncrusting  soils  as  long  as  vegetation  cover 
is  not  greatly  reduced.    Coarse-textured  soils 
of  many  rangelands  would  continue  to  maintain 
similar  infiltration  and  sediment  production 
rates  after  mechanical  treatment. 

Although  various  literature  sources  discuss  the 
efficacy  of  mechanical  control  treatments,  data 
that  detail  the  impacts  of  these  treatments  are 
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sparse  (Blackburn  1983).    Sagebrush  and 
pinyon-juniper  sites  have  been  most  studied  to 
determine  effects  of  mechanical  treatments  on 
soils  and  hydrology.    Impacts  of  plant  control 
on  soils  and  hydrology  are  extremely  variable 
because  of  interactions  of  weather,  control 
method,  vegetation  response,  soil  properties, 
and  post-treatment  management  (Blackburn 
1983).    Because  these  interactions  are  not 
understood  in  detail,  predictions  of  treatment 
responses  are  difficult  to  make  on  specific 
sites  that  have  not  been  researched. 

Sagebrush 

Since  1940,  millions  of  hectares  of  sagebrush 
have  been  cleared  in  the  Western  United 
States.    The  limited  information  on  impacts 
from  mechanical  disturbance  varies  with  the 
site  and  treatment  (Blackburn  1983).    Parker 
(1979)  has  reviewed  the  various  mechanical 
methods  for  controlling  sagebrush,  and 
Blaisdell  et  al.  (1982)  discuss  their  application 
to  specific  sites. 

Disk  plowing  of  sagebrush  and  drill  seeding  of 
beardless  bluebunch  wheatgrass  in  Colorado 
quadrupled  herbaceous  forage  production  and 
decreased  summer  runoff  and  annual  sediment 
yield  by  75  and  80  percent,  respectively,  on  a 
watershed  scale  (Lusby  1979).    Infiltration 
decreased  and  sediment  production  increased 
after  plowing  sagebrush  and  unsuccessfully 
seeding  perennial  grass  in  Nevada  on  silt-loam 
soils  (Gifford  1972).    The  failure  to  replace 
vegetation  cover  and  the  crusted  nature  of 
these  fine-textured  soils  may  account  for  the 
negative  response  to  plowing  in  this  study. 
Similar  crusted  soils  in  Nevada  had  increased 
sediment  production  after  disturbance  by 
off-road  vehicles  (Eckert  et  al.  1979). 

On  a  sagebrush  site  in  Idaho,  infiltration  rates 
decreased  after  plowing  and  seeding  grass  but 
recovered  after  6  years  (Gifford  1982). 
Hydrologic  characteristics  of  some  sagebrush 
sites  in  Nevada  were  similar  or  improved  6  to 
17  years  after  plowing  and  seeding  the  grass 
(Blackburn  and  Skau  1974).    In  these  studies, 
the  presence  of  a  vesicular  crust  most 
negatively  affected  infiltration.    Soils  with  a 
vesicular  crust  that  are  disturbed  are  highly 
unstable  and  may  produce  suspended 
sediment  with  intense  rainshowers.    Blackburn 
and  Skau  concluded  that  mechanically 
converting  sagebrush  to  grass  may  not  affect 
infiltration  rates  of  soils  without  a  vesicular 
crust  and  may,  only  after  some  time,  improve 
infiltration  rates  on  soils  with  a  vesicular  crust, 
possibly  as  vegetation  cover,  soil  organic 
matter,  and  aggregate  stability  increase.    In 
another  study  in  Nevada,  plowing  and  seeding 


grasses  reduced  infiltration  rates  and  increased 
sediment  production  immediately  after 
treatment,  but  after  2  years  infiltration  rates 
were  recovering  and  sediment  production  was 
similar  to  that  of  control  plots  (Brown  et  al. 
1985).    In  this  study,  furrows  created  by 
plowing  and  seeding  retarded  runoff,  indicating 
a  possible  lower  erosion  hazard  from 
mechanical  disturbance  than  would  be  inferred 
from  infiltration-rate  data  alone. 

In  summary,  mechanical  disturbance  to  control 
sagebrush  may  or  may  not  initially  adversely 
affect  soil  hydrologic  properties,  and  adverse 
effects  tend  to  decrease  with  time  after 
disturbance.    There  is  a  lack  of 
watershed-scale  data  and  data  on  specific  soil 
structural  characteristics  as  affected  by 
mechanical  disturbance  in  the  sagebrush 
ecosystem.    The  movement  of  suspended 
sediment  from  the  usual  gentle  slopes  of  the 
sagebrush  rangelands  is  not  known  (Eckert  et 
al.  1979).    Most  of  the  precipitation  on 
sagebrush  rangelands  falls  in  the  winter  as 
snow  or  gentle  rains  and  would  not  be 
expected  to  greatly  erode  disturbed  soils. 
However,  infrequent,  highly  localized,  intensive 
summer  thundershowers  could  erode  recently 
disturbed  soils.    Effects  of  mechanical  control 
on  sagebrush  soils  probably  are  most 
dependent  on  the  replacement  of  lost 
vegetation  cover  by  desired  species. 

Desert  Shrub 

Mechanical  or  other  methods  of  plant  control 
generally  are  not  recommended  for  desert 
shrubland  (see  section  on  Vegetation). 
Replacing  perennial  plant  cover  by 
revegetation  is  usually  necessary  after  plant 
control.    Revegetation  is  rarely  successful,  so 
disturbance  of  existing  plant  cover  tends  to 
increase  annual  weed  cover  and  bare  ground. 

Mounds  associated  with  shrubs  on  some  soils 
of  the  desert  shrubland  have  well-aggregated 
soils  with  much  higher  infiltration  rates 
(Blackburn  1975)  and  a  higher  concentration  of 
nutrients  than  soils  between  the  mounds 
(Charley  and  West  1975).    Mechanical 
disturbance  of  these  soils  could  reduce 
infiltration  rates  and  nutrient  cycling,  resulting 
in  less  vegetation  cover  and  increased  bare 
ground  and  erosion  hazard.    Although  slopes 
of  these  rangelands  usually  are  gentle,  runoff 
and  water  erosion  can  be  high  due  to  high- 
intensity  rainstorms  resulting  from  the 
inherently  low  vegetation  cover.    Disturbance 
of  shrub  mounds,  and  especially  shrub 
interspaces  with  unstable,  fine-textured, 
vesicular-crusted  soils,  can  greatly  increase 
sediment  production  (Eckert  et  al.  1979).    Loss 
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of  vegetation  cover  would  be  expected  to 
greatly  increase  wind  erosion  on  these  lands 
(Herbel  1984). 

Southwestern  Shrubsteppe 

Mechanical  methods,  such  as  chaining  and 
rootplowing,  have  been  used  to  control  woody 
plants,  especially  mesquite,  throughout  the 
Southwest  (Jordan  1981).    Most  of  the 
literature  on  hydrologic  and  soil  impacts 
associated  with  mechanical  mesquite  control  is 
from  Texas  (Blackburn  1983).    Soils  in  the 
Southwest  are  vulnerable  to  erosion  by 
high-intensity  summer  rain  showers.    Although 
Martin  (1975)  observed  that  increases  in 
mesquite  may  accelerate  sheet  and  gully 
erosion  in  semidesert  grassland,  there  is  a 
lack  of  research  evaluating  hydrologic 
responses  to  mesquite  control.    Rootplowing  of 
honey  mesquite  increased  infiltration  and 
reduced  sediment  production  of  shrub 
interspaces  on  the  Texas  Rolling  Plains  (Brock 
et  al.  1982). 

Plant  cover  is  most  important  in  maintaining 
high  infiltration  rates  after  mechanical 
disturbance  on  the  clay-loam  soils  of  this 
region.    Complete  denudation  of  a 
mesquite-buffalograss  community  in  Texas, 
using  herbicides  and  shredding,  decreased 
infiltration  and  increased  runoff  and  sediment 
production  (Bedunah  and  Sosebee  1985). 
Shredding  and  power  grubbing  of  mesquite 
resulted  in  runoff  and  sediment  production 
similar  to  untreated  plots.    Rootplowing  of 
creosotebush  sites  on  coarse-textured  soils  in 
Arizona  reduced  runoff  by  increasing  surface 
roughness  and  detention  storage  and  by 
increasing  plant  cover  (Tromble  1976).    In  a 
subsequent  study  in  New  Mexico  (Tromble 
1980),  rootplowing  creosotebush  and  seeding 
grasses  resulted  in  less  vegetation  cover  and 
lower  infiltration  rates  than  untreated  areas. 
Infiltration  rates  increased  on  rootplowed  areas 
after  4  years,  when  seeded  grass  cover  had 
increased. 

Mechanical  treatments  may  increase  infiltration 
of  some  soils  in  the  Southwest  by  increasing 
surface  roughness.    Because  vegetation  cover 
is  extremely  important  in  protecting  the  soil 
from  high-intensity  thundershowers,  the  change 
in  cover  after  treatment  generally  determines 
any  change  in  runoff  or  erosion.    Mechanical 
control  should  be  used  only  on  sites  with  a 
high  potential  for  natural  or  artificial 
replacement  of  vegetation  cover  after  removal 
of  undesirable  species. 


Chaparral-Mountain  Shrub 

Since  chaparral  vegetation  occurs  on  steep 
and  rocky  terrain,  mechanical  control  methods 
have  had  limited  application  (Ffolliott  and 
Thorud  1975).    Rootplowing,  which  is  possible 
on  only  about  2  to  8  percent  of  chaparral 
(Pond  1961),  is  considered  to  be  the  most 
effective  mechanical  method  for  chaparral 
control  (Cable  1975).    Rootplowing  of  live  oak 
on  the  Edwards  Plateau  created  large  storage 
depressions  and  reduced  runoff  by  20  percent 
(Richardson  et  al.  1979).    Grubbing  shrubs 
and  seeding  perennial  grasses  reduced  erosion 
by  99  percent  over  a  7-year  period  in  Arizona, 
probably  by  greatly  increasing  grass  basal 
area  and  ground  cover  (Rich  1961). 

Roby  and  Green  (1976)  have  reviewed  other 
methods  of  mechanical  treatment  of  chaparral. 
They  observed  that  chaining  and  disking  may 
disturb  the  soil  and  increase  erosion  hazards, 
while  chopping  methods  that  leave  roots  intact 
and  produce  a  mulch  have  less  potential  for 
causing  erosion.    Because  successful 
mechanical  control  by  rootplowing  is  only 
possible  on  the  more  gentle  slopes  and  is 
always  accompanied  by  restoration  of 
groundcover  by  revegetation,  it  is  not  expected 
to  adversely  affect  soils  and  hydrology  in  the 
chaparral  type.    Control  by  top-kill  methods, 
such  as  chaining  and  shredding,  reduces  live 
plant  cover  and  briefly  increases  erosion 
hazard,  but  most  plants  quickly  resprout  from 
basal  buds  and  cover  is  rapidly  restored. 
Although  severe  erosion  could  occur  on  steep 
slopes  if  high-intensity  rainfall  occurs  before 
plant  cover  reestablishment,  some  treatment 
practices  can  be  done  on  contour  to  help 
mitigate  the  problem. 

Pinyon-Juniper 

The  low  precipitation  and  resulting  small 
surface-water  budget  of  pinyon-juniper 
watersheds  results  in  low  ground-water 
recharge,  runoff,  and  erosion  compared  to 
many  watersheds  (Hawkins  1987).    Because 
much  of  the  hydrologic  activity  is  soil-water 
recharge  rather  than  runoff,  hydrologic 
prediction  techniques  are  not  easily  applied 
and  are  limited  by  lack  of  site-specific 
calibration  data  (Hawkins  1987).    Thus, 
information  on  the  response  of  pinyon-juniper 
soils  to  mechanical  treatments  is  mainly  from 
empirical  studies  on  specific  sites,  and  reasons 
for  varying  responses  are  not  easily 
determined. 

Mechanical  methods  used  to  control 
pinyon-juniper  include  chaining  or  cabling, 
bulldozing,  and  handslashing  (Blackburn  1983). 
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These  trees  are  controlled  not  only  to  increase 
forage  production,  but  also  to  increase  water 
yield  from  selected  watersheds.    Cabling  Utah 
juniper  on  the  Beaver  Creek  watershed  in 
Arizona  created  pits  that  trapped  overland  flow 
and  resulted  in  water  yields  and  sediment 
production  similar  to  those  in  untreated  areas 
(Skau  1961,  1964).    Chaining,  grubbing, 
girdling,  and  handslashing  25  percent  of  the 
pinyon-juniper  did  not  change  water  yield  of 
the  Corduroy  Creek  watershed  in  Arizona 
(Collings  and  Myrick  1966).    In  southern  Utah, 
chaining  and  windrowing  pinyon-juniper  debris 
slightly  reduced  infiltration  and  increased 
streamflow,  while  double-chaining  and  leaving 
debris  in  place  resulted  in  infiltration  and  water 
yield  similar  to  that  of  untreated  sites  (Gifford 
1975,  Williams  et  al.  1972).    Sediment 
production  from  chained  pinyon-juniper  sites  in 
Utah  generally  was  no  greater  than  that  from 
untreated  woodland  except  when  the  debris 
was  windrowed  (Williams  et  al.  1969,  Gifford  et 
al.  1970,  Gifford  1975). 

These  studies  emphasize  again  that  treatments 
that  reduce  cover,  such  as  windrowing,  have 
the  greatest  potential  for  increasing  erosion. 
In  Nevada,  Blackburn  and  Skau  (1974)  found 
no  statistical  difference  in  infiltration  or 
sediment  production  between  chained  and 
untreated  pinyon  and  juniper  communities 
measured  3  and  11  years  post-treatment.    The 
chained  areas  had  a  grass  cover  from 
revegetation  and  showed  a  trend  toward  less 
sediment  production  than  untreated  areas.    In 
general,  mechanical  treatments  of 
pinyon-juniper  on  coarse-textured  soils  do  not 
appear  to  significantly  affect  runoff  and 
erosion.    Although  leaving  debris  in  place  to 
cover  the  soil  instead  of  windrowing  reduces 
erosion  potential,  using  chaining  treatment 
operations  combined  with  prescribed  burning 
operations  of  the  debris  and  planting  of 
desired  vegetation  species  has  been 
particularly  successful.    Site-specific  conditions 
and  treatment  program  objectives  determine 
the  variety  of  treatment  methods  and  their 
general  application. 

Plains  Grasslands 

Mechanical  treatments  of  plains  grasslands 
(generally  tilling  or  ripping  to  break  up 
compacted  soils  and  sod-bound  vegetation)  are 
conducted  to  reduce  less  desirable  warm- 
season  species  and  to  increase  production  of 
cool-season  species  (Griffith  et  al.  1985). 
Because  the  treated  slopes  are  gentle  and 
plant  cover  recovers  rapidly  after  disturbance, 
water  erosion  potential  generally  is  low.    Tilling 
and  ripping  are  done  in  strips  to  prevent  large 
ground  cover  loss  and  to  avoid  the  type  of 


wind  erosion  that  occurred  on  tilled  lands  in 
the  1930s  (Lorenz  1986).    Tillage  associated 
with  interseeding  increased  soil  water  content 
and  evidently  released  nutrients  by  increasing 
soil  weathering  and  organic  matter 
decomposition  (Wright  and  White  1974).    Strip 
mechanical  treatments  on  plains  grasslands 
generally  result  in  positive  rather  than  negative 
soil  water  relations  for  plant  growth  and  have 
positive  hydrologic  responses. 

Mechanical  treatments  generally  increase  soil 
water  storage  by  trapping  snow  and  increasing 
infiltration  (Wright  and  Siddoway  1972,  Neff 
and  Wright  1977).    For  example,  contour  tilling 
in  Montana  decreased  runoff  in  late  fall  and 
early  spring  and  increased  snow  accumulation 
(Neff  and  Wright  1977).    This  increased 
over-winter  soil  water  recharge  .44  and  1.56 
inches  on  saline  upland  and  on  pan-spot  range 
sites,  respectively.    Tilling  increased  soil  water 
content  and  decreased  salinity  of  the  surface 
soil  in  Montana  (Branson  et  al.  1966).    The 
leaching  of  salts  associated  with  furrowing  was 
seen  as  beneficial  in  that  study  because 
pretreatment  salinity  was  high  enough  to 
reduce  the  osmotic  potential  of  the  soil 
solution  and  reduce  plant  growth. 

In  summary,  mechanical  treatments  of  plains 
grasslands  generally  would  result  in  increased 
aeration  and  mixing  of  organic  material. 
Recovery  of  infiltration  rates  and  sediment 
control  on  some  sites  generally  occurs  with 
time  and  probably  is  dependent  on  natural  or 
artificial  revegetation  and  replacement  of 
vegetation  cover.    Increased  surface  roughness 
after  mechanical  disturbance  may  decrease 
runoff  and  erosion  of  some  noncrusting  soils 
as  long  as  vegetation  cover  is  not  greatly 
reduced. 

Coarse-textured  soils  of  many  rangelands 
continue  to  maintain  similar  infiltration  and 
sediment  production  rates  after  mechanical 
treatment.    Conversion  from  woody  to 
herbaceous  vegetation  does  not  necessarily 
increase  water  yields  from  rangeland 
watersheds  (Blackburn  1983),  but  if  vegetation 
cover  is  maintained  by  existent  or  seeded 
plants  after  mechanical  disturbance,  runoff  and 
erosion  should  not  increase.    Revegetation  to 
replace  lost  cover  is  recommended  to  reduce 
potential  erosion  on  windrowed  sites.    Plains 
grassland  slopes  are  gentle,  and  plant  cover 
would  recover  rapidly  after  disturbance,  so 
water  erosion  potential  generally  would  be  low. 

Mountain/Plateau  Grasslands 

Mountain/plateau  grasslands  are  similar  to 
plains  grasslands,  except  that  they  are  not  as 
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laterally  extensive,  are  often  surrounded  by 
higher  elevation  areas,  and  may  be 
immediately  adjacent  to  forest  communities. 
Mechanical  treatments  of  these  grasslands, 
conducted  by  furrowing  or  ripping  to  break  up 
compacted  soils  and  sod-forming  vegetation, 
generally  would  result  in  increased  aeration 
and  mixing  of  organic  material. 

Tillage  associated  with  interseeding  increased 
soil  water  content  and  evidently  released 
nutrients  by  increasing  soil  weathering  and 
organic  matter  decomposition  (Wright  and 
White  1974).    Strip  mechanical  treatments  on 
mountain/plateau  grasslands  generally  result  in 
positive  rather  than  negative  soil  water 
relations  for  plant  growth  and  have  positive 
hydrologic  responses.    Mechanical  methods  of 
vegetation  treatment  may  increase  runoff  and 
erosion  on  some  sites,  especially  those  with 
fine-textured,  unstable,  and  crusted  soils. 
Recovery  of  infiltration  rates  and  sediment 
control  on  some  sites  generally  occurs  with 
time  and  probably  is  dependent  on  natural  or 
artificial  revegetation  and  replacement  of 
vegetation  cover.    Increased  surface  roughness 
after  mechanical  disturbance  may  decrease 
runoff  and  erosion  of  some  noncrusting  soils 
as  long  as  vegetation  cover  is  not  greatly 
reduced. 

Coniferous/Deciduous  Forest 

Mechanical  treatments  in  forests  consist 
primarily  of  slash  piling  of  cut  vegetation  and 
scarification,  (soil  preparation)  using  crawler 
tractors  to  facilitate  the  establishment  of  newly 
planted  seedlings.    The  mechanical  methods 
typically  used  in  the  forest  ecosystem  have  a 
higher  potential  than  any  other  vegetation 
management  method  for  direct  impacts  to  soils 
(Newton  and  Norgren  1977).    Soil  disturbances 
from  scarification  and  construction  of  tractor 
trails  may  cause  soil  compaction  (Froehlich 
1973).    Reductions  in  rooting  depth  (USDA 
1988),  soil  productivity  (Froehlich,  1973),  and 
mycorrhizal  fungal  mycelia  (Perry  and  Rose 
1980)  may  be  associated  with  this  compaction. 
Mycorrhizal  fungal  mycelia  are  particularly 
important  for  water  and  nutrient  uptake  in  most 
plant  species  and  are  closely  linked  to  soil 
productivity.    Because  soil  compaction 
problems  resulting  from  vegetation  treatment 
operations  are  intensified  when  soils  are 
saturated,  limiting  these  types  of  operations  to 
drier  periods  can  minimize  detrimental  soil 
compaction  and  subsequent  reductions  in  soil 
productivity.    The  construction  of  slash  piles 
also  may  remove  some  of  the  protective  duff 
layer  from  forest  soils.    This  duff  disturbance 
may  increase  the  potential  for  accelerated 
surface  erosion  and  removal  of  productive 


topsoil,  especially  on  steeply  sloped  areas. 
Mechanical  treatment  programs  that  use 
wheeled  or  crawler  tractors  in  timber 
harvesting  and  planting  are  designed  to  limit 
mechanical  methods  to  those  stable,  low- 
sloped  areas  that  are  not  highly  susceptible  to 
erosion  and  soil  removal. 

Biological  Methods 

Biological  methods  of  vegetation  treatment  that 
BLM  may  consider  using  include  grazing 
animals,  insects,  and  pathogens.    The  size  of 
areas  used  for  biological  treatment  would 
depend  on  the  target  plant  species  and  the 
method  of  treatment.    The  areas  treated  using 
these  methods  would  vary  in  size  from  one- 
quarter  acre  to  1,500  acres  for  insects  or 
pathogens,  and  5  to  500  acres  for  grazing 
animals.    The  impacts  of  these  treatment 
methods  will  vary  depending  on  the  size  of  the 
treatment  area  and  the  method  used.    Insects 
and  pathogens  generally  should  have  a  lesser 
impact  because  of  the  slower,  more  "natural" 
action  of  this  method,  while  the  use  of  grazing 
animals  for  biological  treatment  has  greater 
potential  for  impacts  because  of  the  animals' 
greater  size  and  more  immediate  disturbance 
of  the  sites.    Most  studies  of  the  effects  of 
grazing  on  soils  deal  with  general  grazing 
practices.    The  main  effects  on  soils  caused 
by  grazing  include  compaction  of  wet  soils 
from  trampling  and  surface  erosion  on  hillsides 
due  to  loss  of  plant  cover  from  overgrazing. 
However,  these  effects  usually  would  not  occur 
when  grazing  practices  follow  a  specifically 
planned  vegetation  management  program. 

Livestock  would  be  closely  controlled  to 
prevent  damage  to  desired  vegetation.    This 
supervision  of  the  livestock,  in  addition  to 
fencing  and  upslope  water  developments,  also 
would  be  used  to  keep  livestock  from 
concentrating  in  wet  areas  and  overgrazing  to 
the  point  that  desired  vegetation  is  damaged. 
Livestock  could  potentially  create  a  disturbance 
of  lichen  and  moss  cover  in  certain  areas  and 
increase  soil  surface  exposure,  although 
proper  grazing  management  practices  should 
minimize  any  adverse  impacts.    Possible 
impacts  would  vary  according  to  site, 
depending  on  size  and  the  grazing 
management  techniques  used.    In  general, 
impacts  will  be  negligible  on  smaller 
biological  treatment  sites  and  slight  on  larger 
sites. 

There  is  little  potential  for  direct  soil  impacts 
from  insect  and  pathogen  biological  vegetation 
treatments  because  these  programs  are  longer 
in  duration  and  slower  in  action  than  many 
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other  treatment  methods  and  usually  leave  the 
target  plants  standing,  thereby  reducing  the 
effects  to  the  soil.    The  organisms  used  in 
biological  treatment  methods  are  directed  at 
modifying  the  frequency  and  occurrence  of 
certain  targeted  plant  species  and  have  little 
interaction  with  soil. 


Prescribed  Burning 

Fire  plays  both  an  evolutionary  and  ecological 
role  in  shaping  most  ecosystems  in  the  West; 
however,  prescribed  burning  has  gained 
widespread  acceptance  as  a  land  management 
tool  only  in  the  past  two  decades  (Wright  and 
Bailey  1982).    Prescribed  burning  techniques 
allow  managers  to  perform  burns  under 
previously  set  conditions.    Prescribed  fires 
usually  are  staged  under  burning  conditions 
that  may  not  only  mitigate  or  limit  adverse 
impacts  to  soils,  but  also  actually  improve  soil 
conditions.    This  discussion  will  concentrate  on 
fire  effects  from  prescribed  burns  rather  than 
wildfires.    Results  from  studies  of  wildfires  are 
difficult  to  interpret  because  of  the  widely 
varying  environmental  conditions  under  which 
they  occur  and  the  fact  that  these  conditions 
are  rarely  documented.    Nor  are  these  fires 
carefully  monitored  in  most  instances  (Wright 
1974,  Buckhouse  1985). 

The  following  discussion  of  prescribed  fire 
impacts  will  describe  general  effects  of  fire  on 
soils/watersheds,  followed  by  specific  effects 
on  the  various  impact  analysis  areas. 
However,  even  when  discussed  by  vegetation 
type,  ecological  effects  of  fire  are  at  best  only 
generalized.    Specific  effects  must  be 
considered  individually  for  each  combination  of 
region,  climate,  vegetation  association,  soil 
type,  and  plant  or  animal  species  (Ahlgren  and 
Ahlgren  1960),  along  with  the  specific 
objectives  for  the  site  to  be  treated. 

Prescribed  burning  affects  soils  primarily  by 
consuming  litter;  organic  soil  layers;  down, 
dead,  and  woody  fuels;  and  vegetative  cover 
(Wright  and  Bailey  1982).    Fire  may  alter  soil 
chemical  properties,  nutrient  availability, 
postfire  soil  temperature,  microorganism 
populations  and  their  activity  rates,  physical 
properties,  wettability,  and  erosion. 

The  degree  to  which  these  characteristics  are 
affected  in  the  short  term  depends  on  the 
ignition  technique  used;  dead  fuel,  live  fuel, 
organic  layer,  and  soil  moisture  at  the  time  of 
burning;  thickness  and  packing  of  the  litter 
layers;  depth  and  duration  of  heat  penetration 
into  organic  and  soil  layers,  as  well  as 
maximum  temperature  attained  at  different 


depths  within  the  profile;  soil  type;  and  soil 
texture.    Nutrient  losses  from  the  site  and 
postfire  erosion  are  closely  related  to 
topography,  remaining  plant  cover,  frequency 
and  area  of  bare  soils,  and  the  timing  and 
severity  of  postfire  precipitation  events  with 
respect  to  postfire  litterfail  and  vegetative 
recovery.    A  significant  storm  can  wash  ash 
from  the  surface,  removing  many  of  the 
nutrients  released  in  the  ash.    Gentle  rains 
can  carry  some  of  these  nutrients  into  the  soil 
profile.    Many  of  the  nutrients  released  in  ash 
can  be  taken  up  by  rapidly  growing  vegetation. 
Net  nutrient  losses  caused  by  consumption  of 
organic  matter  may  be  counterbalanced  by 
increased  availability  of  nutrients  formerly 
locked  in  complex  organic  forms  that  cannot 
be  used  by  plants.    Activity  of  decomposing 
and  nitrogen-fixing  organisms  may  also 
change,  further  affecting  the  postfire  nutrient 
balance. 

Changes  in  soil  chemical  properties,  including 
soil  nutrients,  caused  by  burning  usually 
include  an  increase  in  soluble  nitrogen, 
phosphorus,  potassium,  sulfur,  magnesium, 
sodium,  and  calcium,  and  an  increase  in  soil 
pH,  which  means  a  decrease  in  soil  acidity 
(Fuller  et  al.  1955,  Summerfield  1976). 
Carbon-nitrogen  ratios  are  reduced  because  of 
the  nitrogen  increase  and  subsequent  carbon 
decline  caused  by  burning  (Fuller  et  al.  1955). 
Losses  of  nitrogen  and  sulfur  from  mineral 
soils  can  occur  as  a  result  of  volatilization,  but 
conflicting  results  have  been  reported  (Wright 
and  Bailey  1982).    Very  severe  (high-heat) 
fires  usually  result  in  net  soil  losses  of 
nitrogen,  calcium,  and  magnesium  (Stark  1977, 
De  Bano  and  Conrad  1978).    Infiltration  and 
percolation  of  water  also  may  leach  these 
nutrients  in  addition  to  raising  the  pH  of  the 
soil,  altering  soil  chemistry,  and  changing 
ground-water  and  surface-water  quality.    Soil 
cation-exchange  capacity  also  may  decrease 
after  severe  burns  (Wright  and  Bailey  1982). 

Microorganism  populations  decline  immediately 
after  a  burn  (Jurgensen  et  al.  1979)  but  can 
quickly  recover  to  greater  than  preburn 
numbers  (Wright  and  Bailey  1974).    Nitrifying 
bacteria,  however,  are  extremely  sensitive  to 
fire  over  wet  and  dry  soil  and  do  not  recover 
quickly  after  a  burn  (Dunn  and  DeBano  1977). 
The  threshold  temperature  level  is  lower  in  wet 
soil  than  in  dry  soil,  and  the  amount  of  soil 
heating  is  generally  regulated  through  the 
prescription  in  the  prescribed  fire  plan. 
Heterotrophic  bacteria  respond  to  heating  in  a 
similar  manner  as  nitrifying  bacteria,  but  at 
higher  temperatures  (Dunn  and  DeBano  1977). 
Fungal  responses  to  burning  are  not  consistent 
(Ahlgren  and  Ahlgren  1965).    However,  when 
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related  to  metabolic  processes,  microbial 
populations  are  not  adversely  affected  by 
prescribed  burning  (Wright  and  Bollen  1961, 
Jorgensen  and  Hodges  1971,  Summerfield 
1976). 

The  effect  of  fire  on  soils  is  closely  related  to 
the  burn  severity  and  the  heat  pulse  to  the 
soil,  which  is  the  result  of  the  combustion  of 
all  fuels  during  flaming,  glowing,  and 
smoldering  combustion.    Significant  amounts  of 
deep  soil  heating  occur  only  if  there  is  long- 
duration  burning  in  thick  organic  layers  or 
accumulations  of  dead  woody  debris.    Moisture 
content  of  thick  organic  layers,  large-diameter 
dead  fuels,  and  soil  are  critical  determinants  of 
the  depth  of  heat  penetration  because  wet 
fuels  do  not  burn  and  moist  soils  limit  the 
depth  of  soil  heating  (Frandsen  and  Ryan 
1986).    There  is  no  close  relationship  between 
fireline  intensity  (the  rate  of  heat  released  per 
foot  of  fireline  during  flaming  combustion)  and 
flame  length.    Much  of  the  heat  from  flaming 
combustion  rises  and  does  not  heat  soil. 
High-intensity  fires  can  occur  if  small-diameter 
surface  fuels  and  litter  are  dry;  if  soils  are 
moist  or  wet,  flame  lengths  will  be  long  but 
little  soil  heating  will  occur,  except  at  the 
immediate  surface. 

Studies  generally  agree  that  prescribed  burning 
causes  no  appreciable  change  in  soil  mineral 
fractions  (Beaton  1959,  Summerfield  1976), 
although  the  heat  of  very  severe  fires  may 
render  a  soil  structureless  and  alter  porosity 
and  infiltration  rates  (Ralston  and  Hatchell 
1971).    Measurable  changes  in  aggregation 
and  permeability  in  soil  surface  layers  also 
have  been  reported  (Scott  and  Burgy  1956). 
Soil  aggregate  stability  is  maintained  by 
vegetation  cover  protection  (Tate  1987). 

Depending  on  the  severity  and  duration  of  a 
fire,  some  moderately  permeable  soils  may 
develop  resistance  to  wetting  through  the 
distillation  of  organic  compounds  (Wells  et  al. 
1979,  Wright  and  Bailey  1982,  Holechek  et  al. 
1989).    Water-repellent  layers  are  most 
common  in  shrub  communities  on  dry,  sandy 
soils  (DeBano  et  al.  1976),  but  also  occur  in 
forest  soils  (Zwolinski  and  Ehrenreich  1967). 

Vegetative  cover,  in  addition  to  supplying 
organic  material  to  the  soil,  also  provides  a 
structural  shield  to  the  ground  surface. 
Removal  of  vegetation  and  litter  exposes 
mineral  soil  and  subjects  the  surface  to 
raindrop  impact,  increasing  overland  flow  and 
subsequent  soil  loss  (Wright  and  Bailey  1982, 
Holechek  et  al.  1989).    Soil  creep  and  debris 
flow  also  can  occur  after  soil  is  exposed 
(Wright  and  Bailey  1982).    Slopes  of  30 


percent  and  greater  can  lose  as  much  as  350 
tons  per  acre  or  as  little  as  10  or  fewer  tons 
per  acre  (Wright  et  al.  1976,  Pitt  et  al.  1978, 
Wright  and  Bailey  1982).    Fine-textured  soils, 
such  as  clay  loams,  are  far  less  erodible  than 
coarse-textured  soils,  such  as  loamy  sand 
(Meeuwig  1971). 

The  most  important  factors  determining 
whether  significant  amounts  of  postfire  erosion 
will  occur  are  the  amount  of  residual 
vegetation  and  organic  matter  remaining,  the 
rate  and  amount  of  vegetative  recovery,  the 
timing  of  the  vegetative  recovery  with  respect 
to  season  and  severity  of  precipitation  events, 
and  slope.    In  forested  sites,  litterfall  of 
scorched  conifer  needles  can  significantly 
cover  the  soil.    When  planning  a  prescribed 
fire  on  erodible  soils,  these  effects  can  be 
mitigated  by  prescribing  the  fuel  and  organic 
layer  moisture,  thus  minimizing  the  amount  of 
organic  layer  removal;  timing  the  fire  so  that 
vegetative  recovery  begins  soon  after;  and 
leaving  unburned  areas  of  vegetation. 

Sagebrush 

The  major  concern  when  burning  is  the 
postburn  possibility  of  wind  and  water  erosion 
(Summerfield  1976).    Because  of  the  aridity, 
vastness,  and  relatively  unobstructed  rangeland 
expanses,  a  severe  wind  storm  can  remove  as 
much  as  2  inches  of  topsoil  relatively  quickly 
from  a  sagebrush  area  where  the  vegetation 
has  been  recently  treated  by  prescribed 
burning  and  before  seeded  vegetation  has 
been  established.    For  this  reason,  treatment 
planning  must  consider  the  timing  of  the  burn 
with  regard  to  the  growing  period  of  native 
vegetation  and  the  time  when  any  planted 
species  might  germinate  and  grow,  as  well  as 
the  seasonal  occurrence  of  high  winds  or 
major  precipitation  events.    Most  soils  in  the 
sagebrush-grass  areas  are  derived  from  basalt, 
and  soil  texture  varies  from  loamy  to  clayey, 
although  extensive  areas  have  soils  derived 
from  rhyolite,  loess,  lacustrine,  alluvium,  and 
limestone  (Wright  et  al.  1979). 

In  general,  studies  indicate  that  the  chemical 
and  physical  properties  of  soil  on  sagebrush 
sites  are  affected  as  discussed  in  the 
introduction  of  prescribed  burning  effects  on 
soils.    Organic  matter,  pH,  and  nitrogen  may 
be  increased  in  soil  surface  layers 
(Summerfield  1976),  but  Blaisdell  (1953) 
reported  no  pH  change  after  sagebrush-grass 
burning.    Burning  sagebrush  and  leaf  mulch 
may  produce  water  repellency  in  soils  under 
sagebrush  plants  (Salish  et  al.  1973). 
Although  burning  while  the  soil  and  mulch  are 
cool  and  damp  will  reduce  or  eliminate  this 
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potential  (Salish  et  al.  1973),  pure  stands  of 
sagebrush  may  burn  extremely  hot  (Wright  and 
Bailey  1982). 

Desert  Shrub 

Desert  soils  are  not  characterized  by  large 
amounts  of  organic  matter,  and  desert  fires  do 
not  seem  to  substantially  alter  soil 
characteristics  (Patten  and  Cave  1984).    As  in 
all  shrub  communities,  the  presence  of  woody 
fuel  is  the  most  important  factor  contributing  to 
high  soil  temperatures.    Although  highly 
flammable  shrubs  like  blackbrush  will  alter  soil 
properties  directly  under  the  plants  (Callison  et 
al.  1985),  Patten  and  Cave  (1984)  reported  no 
changes  in  soil  water  repellency  nor 
temperatures  after  fire.    However,  soil  stability 
problems  may  result  from  loss  of  perennial 
plant  cover  (Callison  et  al.  1985,  Patten  and 
Cave  1984). 

Southwestern  Shrubsteppe 

Because  of  site  variation  and  moisture 
conditions,  there  are  few  apparent  trends  on 
the  effects  of  burning  on  semidesert 
grasslands  on  soil  chemical  properties 
(Uechert  et  al.  1978).    Nitrogen  losses  in 
grassland  fuels  can  be  considerable,  but  total 
nitrogen  losses  for  mineral  soils  after  burning 
appear  negligible  (Sharrow  and  Wright  1977a). 
Increased  soil  temperatures  after  burning  may 
enhance  soil  organic  matter  breakdown 
(Sharrow  and  Wright  1977b)  and  act  to 
accelerate  the  plant  uptake  and  availability  of 
certain  essential  nutrients  contained  in  organic 
matter  complexes.    Physical  properties  were 
unaffected  on  heavy  clay  soils  after  a  desert 
grass-shrub  fire  (Uechert  et  al.  1978). 
Although  soil-water  infiltration  has  been  shown 
to  be  two  to  three  times  higher  with  litter  cover 
than  bare  soil  (Bentner  and  Anderson  1943), 
burning  had  little  effect  on  infiltration  in  a 
mesquite-tobosa-grass  community  (Uechert  et 
al.  1978).    Soil  losses  from  prescribed  burning 
generally  are  small  in  these  communities 
(Wright  and  Bailey  1982,  Uechert  et  al.  1978). 

Chaparral-Mountain  Shrub 

Chaparral  soils  are  relatively  infertile  and  lower 
in  nutrients  than  soils  developed  under 
grasslands  (De  Bano  et  al.  1977).    Because 
organic  matter  is  consumed,  the  soil  chemical 
properties  changed  by  burning  are  pH,  cation- 
exchange  capacity,  nitrogen,  sulfur,  divalent 
ions,  and  potassium.    After  burning,  pH  in 
chaparral  soils  generally  is  higher,  but  the 
increase  may  be  slight  (Sampson  1944).    After 
fires,  nutrient  availability  in  the  surface  soils 


increases  as  does  cation-exchange  capacity, 
although  some  portion  of  total  nitrogen  and 
potassium  are  lost  by  volatilization  and  other 
mechanisms  (De  Bano  et  al.  1977,  Dunn  and 
De  Bano  1977,  De  Bano  and  Conrad  1978). 
Fire  in  chaparral  can  improve  soil  conditions 
by  recycling  nutrients  and  removing  allelopathic 
chemicals  that  inhibit  seed  germination. 
Nitrifying  and  heterotrophic  bacteria  in 
chaparral  soils  are  sensitive  to  fire  and  can  be 
killed  at  temperatures  of  100  and  210  °C, 
respectively,  depending  on  soil  moisture 
conditions  (Dunn  and  De  Bano  1977).    Fungi 
are  not  consistent  in  their  response  to  fire 
(Dunn  and  De  Bano  1977). 

Physical  properties  of  soil,  such  as 
aggregation,  also  are  affected  by  the  organic 
matter  consumed  during  a  fire,  reduced  water 
movement,  aeration,  and  increased  bulk 
density  (De  Bano  et  al.  1977).    Brushfires  in 
chaparral  could  further  decrease  infiltration  by 
producing  a  water-repellent  soil  layer,  although 
this  effect  can  be  mitigated  through  the  choice 
of  a  prescribed  fire  prescription  and  soil 
moisture  regime  when  burning.    Soil  movement 
following  burning  in  chaparral  communities 
usually  is  positively  related  to  fire  severity, 
slope,  and  postfire  precipitation  patterns 
(Wright  and  Bailey  1982).    Erosion  losses  on 
gentle  slopes  can  vary  from  32  to  165  tons  per 
acre  (Wright  and  Bailey  1982)  and  can  be  as 
high  as  354  tons  per  acre  on  steeper  slopes 
(Pitt  et  al.  1978).    Potential  erosion  loss  would 
vary  with  vegetation  reestablishment, 
steepness  of  slope,  storm  intensity,  and  storm 
duration. 

Pinyon-Juniper 

Soil  properties  affected  by  burning  on  pinyon- 
juniper  communities  include  reduced  infiltration 
rates  (Buckhouse  and  Gifford  1976a)  and 
increased  amounts  of  phosphorus,  potassium, 
nitrogen,  and  carbon  for  the  first  year  following 
debris  pile  burns  (Gifford  1981).    Overland  flow 
from  burned  areas  contained  greater  amounts 
of  potassium  and  phosphorus  than  from 
unburned  areas  (Buckhouse  and  Gifford 
1976b).    Broadcast  burning  of  chained  and/or 
manually  cut  juniper  is  the  best  way  to 
manage  the  site  to  prevent  rapid  takeover  by 
small  residual  surviving  juniper. 

Burning  of  pinyon-juniper  slash  piles  may  be 
detrimental  in  some  situations  because  soils 
may  be  sterilized  by  the  concentrated  heat, 
resulting  in  nutrient  losses  and  declines  in 
watershed  quality  (Everett  and  Clary  1985); 
however,  in  some  cases,  burning  may  be  the 
only  safe  way  to  remove  the  slash  piles. 
Leaving  pinyon-juniper  slash  material  in  place, 
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rather  than  concentrating  slash  in  piles,  will 
reduce  the  potential  for  adverse  impacts  to  the 
soils  caused  by  localization  of  soil  heating 
beneath  fuel  piles,  as  well  as  limit  additional 
soil  compaction  caused  by  machinery  used  to 
pile  or  windrow  the  debris.    Slash  material 
burned  in  this  fashion  also  releases  nutrients 
such  as  nitrogen  and  phosphorous  to  the  soil 
for  immediate  seedling  uptake.    The  prescribed 
burning  of  the  slash  material  is  important 
because  without  it,  the  establishment  of 
seeded  herbaceous  species  can  be  inhibited; 
consequently,  potential  soil  erosion  may 
increase  and  the  longevity  of  the  vegetation 
treatment  project  may  be  reduced. 
Additionally,  the  burning  of  windrowed  slash 
eliminates  visual  conflicts,  reduces  survival  of 
young  or  rooted  juniper  and  pinyon  trees,  and 
eliminates  habitat  for  rodents  and  rabbits 
(which  may  increase  seeding  survival  and 
establishment).    Removal  of  shrubs  and  trees 
from  pinyon-juniper  communities  by  fire 
generally  does  not  affect  erosion.    The 
treatment  of  shrubs  and  trees  in  pinyon-juniper 
communities  by  prescribed  burning,  in 
conjunction  with  good  management  practices, 
should  not  significantly  affect  the  rate  of  soil 
erosion.    Burning  of  cabled  or  manually  cut 
juniper  3  years  post-treatment  reduced  the  fire 
hazard  and  killed  residual  trees  and  new 
juniper  seedlings  in  central  Oregon  and  also 
resulted  in  decreased  erosion  because  of  the 
release  of  existing  understory  plants  and 
establishment  of  new  plants,  which  caused  a 
significant  increase  in  protective  vegetative 
cover  over  the  watershed  in  comparison  to  the 
unburned  area  (Lent  1989). 

Plains  Grasslands 

Burning  in  plains  grassland  communities  is  a 
widespread  practice.    The  removal  of  litter  and 
soil  organic  matter  has  similar  effects  on  soil 
aggregation  and  infiltration  as  in  other  regions 
and  may  reduce  soil  moisture  levels  to  depths 
of  up  to  5  feet  (Anderson  et  al.  1970). 
Excessive  litter  accumulations  may  reduce 
microorganism  activity  (Wright  and  Bailey 
1982)  and  nitrification;  nitrogen-fixation  and 
ammonification  are  increased  by  pH  and  the 
increased  concentration  of  electrolytes  after 
burning.    Soil  losses  after  burning  on 
grasslands  should  be  minimal  because  the 
grassland  sod  root  systems  and  rhizomes 
remain  in  place,  thereby  facilitating  rapid 
vegetation  recovery  and  limiting  the  possibility 
of  erosion. 

Mountain/Plateau  Grasslands 

The  impacts  of  prescribed  burning  in 
mountain/plateau  grassland  communities  are 


similar  to  those  of  the  plains  grasslands.    As 
such,  the  prescribed  burning  of  these 
grasslands  also  may  indirectly  affect  the  soil 
through  removal  of  litter  and  soil  organic 
matter.    Severe  (high-temperature)  burns  on 
dry  sites  (such  as  the  drier  grasslands  of  the 
Colorado  Plateau)  may  form  a  water-repellent 
layer  in  the  soil  (USDA  1988).    This  direct 
impact  to  soil  infiltration  rates  typically  is 
avoided  by  the  burn  prescription  (program 
design),  which  evaluates  the  various 
parameters  that  control  the  burn  conditions 
(fuel  loading,  fuel  moisture  content,  and  soil 
moisture  conditions)  and  authorizes  the  burn  to 
proceed  only  when  field  conditions  are 
conducive  for  a  successful  and  effective  burn. 
Like  the  plains  grasslands,  soil  losses  after 
burning  on  mountain/plateau  grasslands  should 
be  minimal  because  the  grassland  sod  root 
systems  and  rhizomes  remain  in  place,  thereby 
facilitating  rapid  vegetation  recovery  and 
limiting  the  possibility  of  erosion. 

Coniferous/Deciduous  Forest 

The  effect  of  burning  on  forest  soils  is  closely 
related  to  the  varying  fire  severities 
(temperatures)  that  are  possible.    Burning 
consumes  organic  matter  on  top  of  the  soil 
and  may  consume  some  of  that  in  the  soil 
surface  (Fowells  and  Stephenson  1933), 
although  prescribed  burning  can  be  conducted 
to  minimize  duff  removal  (Fuller  et  al.  1955) 
and  heat  penetration  into  soil.    Organic  matter 
reduction  is  correlated  to  the  reduction  in  total 
nitrogen  on  the  forest  floor;  however,  nitrogen 
accumulation  occurs  in  the  0-to-2-inch  soil 
layer  (Wells  et  al.  1979).    Phosphorous, 
potassium,  calcium,  and  magnesium  may 
increase  in  the  0-to-2-inch  layer  of  forest  soils 
postburn  (Wells  et  al.  1979),  although  Cambell 
et  al.  (1977)  reported  lower  potassium  levels  in 
soil  of  burned  areas  than  in  unburned  control 
plots.    Prescribed  burning  apparently  does  not 
alter  soil  microorganism  populations  to  the 
extent  that  soil  metabolic  processes  would  be 
impaired  (Jorgensen  and  Hodges  1971);  rather, 
the  increase  of  soil  temperatures  could 
enhance  soil  metabolic  processes  by  causing 
increased  rates  of  nutrient  cycling  and 
increased  nitrogen  availability  because  of 
greater  activity  of  decomposing  and  nitrogen- 
fixing  bacteria. 

Severe  burning  generally  occurs  only  when 
levels  of  moisture  in  fuel,  duff,  and  soil  are 
low.    In  most  cases  prescribed  fire  would  not 
be  done  under  these  circumstances.    The  main 
influence  of  severe  burning  on  forest  soil 
physical  properties  is  to  decrease  soil 
permeability  to  water;  light  burning  only  slightly 
affects  the  physical  soil  properties  (Fuller  et  al. 
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1955).    If  consumption  of  heavy  fuels  such  as 
forest  slash  occurs,  fires  may  decrease  soil 
aggregates  and  porosity  and  increase  bulk 
density  for  up  to  4  years  (Holechek  et  al. 
1989).    Also,  some  forest  soils  may  develop  a 
temporary  resistance  to  wetting  (Holechek  et 
al.  1989),  thereby  concentrating  soil  heating 
beneath  burning  accumulations  of  heavy  fuels. 
Temporary  increases  in  overland  water  flow 
and  erosion  may  result  where  severe  fires 
denude  soil  cover  and  change  soil  physical 
properties  (Hendricks  and  Johnson  undated, 
Holechek  et  al.  1989).    Dry  ravel,  the  gravity- 
induced  movement  of  soil  particles,  can 
increase  after  a  fire,  with  the  amount  critically 
related  to  the  steepness  of  slope,  the  amount 
of  vegetative  and  organic  cover  remaining,  and 
the  rate  of  vegetation  recovery  (Clark  1989). 
However,  BLM-prescribed  fire  plans  are  written 
with  prescriptions  that  mitigate  these  negative 
effects,  primarily  by  burning  forested  areas 
under  moisture  regimes  that  ensure  the 
maintenance  of  residual  organic  cover  and/or 
result  in  fairly  rapid  vegetative  recovery. 

Chemical  Methods 

Most  of  the  proposed  herbicides  are  liquid 
formulations  that  are  applied  onto  the  foliage 
of  the  targeted  vegetation,  although  soil  also 
may  be  a  major  receptor  for  these  chemicals, 
because  whether  applied  aerially  or  by  truck- 
mounted  and  backpack  units,  some  of  the 
applied  herbicide  is  deposited  onto  the  soil. 
Granular  formulations  release  the  herbicide 
into  the  soil  plant  root  zone  with  subsequent 
chemical  uptake  and  absorption  by  the 
targeted  plants.    Removal  of  solid  stands  of 
vegetation  by  chemical  treatment  may  result  in 
short-term,  insignificant  increases  in  surface 
erosion  that  would  diminish  as  vegetation 
reoccupies  the  treated  site.    The  speed  of  site 
revegetation  and  the  plant  composition  of  the 
new  vegetation  would  depend  on  the 
persistence  and  selectivity  of  the  herbicide 
used. 

Although  herbicides  would  not  alter  a  soil's 
physical  properties,  there  may  be  indirect 
effects  on  soil  microorganisms.    Depending  on 
the  application  rate  and  the  soil  environment, 
herbicides  can  either  stimulate  or  inhibit  soil 
organisms.    When  herbicide-treated  vegetation 
decomposes,  the  resulting  pulse  of  organic 
matter  to  the  soil  can  support  increased 
populations  of  microorganisms.    Soil 
microorganisms  can  metabolize  herbicides  and 
often  are  reported  to  be  responsible  for 
herbicide  decomposition  (Norris  and  Moore 
1981).    However,  certain  herbicides  may  inhibit 
microorganism  growth  or  may  produce  more 


toxic  effects  and  increase  microorganism 
mortality  rates. 

Chemical  persistence  is  the  predominant  factor 
affecting  a  particular  herbicide's  presence  in 
the  environment.    The  persistence  of  herbicide 
activity  at  the  proposed  application  rates  is 
summarized  in  Table  3-3,  and  discussed  in 
Appendix  E.    Climatic  factors,  the  site-specific 
soil  properties  (such  as  total  organic  matter, 
percent  clay,  microorganism  content),  the 
chemical  properties  of  the  individual  compound 
(such  as  solubility  in  water  and  adsorption  to 
soil),  and  the  frequency  and  rate  of  application 
collectively  influence  the  actual  length  of  time 
that  an  herbicide  remains  in  the  soil  (also 
termed  residual  herbicide  activity  or 
persistence).    Other  processes,  such  as  the 
volatilization  of  herbicide  chemicals  and 
compound  photodecomposition  from  sunlight 
exposure,  factor  into  the  actual  herbicide 
loadings  on  soils.    In  general,  the  typical  arid 
soils  in  the  EIS  program  have  longer  herbicide 
persistence  and  reduced  pesticide  mobility 
when  compared  to  soils  in  more  humid  areas. 
The  more  abundant  rainfall  in  humid  areas 
typically  results  in  greater  herbicide 
mobilization  potential  through  chemical 
leaching  and  surface  runoff. 

Potential  adverse  impacts  on  soils  from  the 
use  of  herbicides  primarily  are  related  to 
possible  toxic  effects  on  soil  organisms  or 
changes  in  the  community  composition  of 
these  organisms.    Most  herbicides  bind 
strongly  to  soils,  thus  making  them  unavailable 
to  soil  microbes.    Only  herbicides  that  are 
dissolved  in  water  can  be  absorbed  by 
microbes  and  thus  impart  toxic  effects.    Those 
herbicides  that  are  soluble  and  are  not 
strongly  adsorbed  to  soil  will  be  most  available 
to  bacteria.    For  example,  2,4-D,  picloram,  and 
hexazinone  are  likely  to  be  available,  while 
sulfometuron  methyl  and  triclopyr  are  minimally 
soluble  and  glyphosate  is  strongly  bound  to 
soil,  thus  making  them  unavailable  to  bacteria. 
Conclusive  data  on  this  topic  is  lacking. 
Because  the  use  of  herbicides  does  not 
directly  impact  the  surficial  organic  layer  of  the 
soil  structure,  this  treatment  method  will  not  be 
evaluated  on  an  analysis  region  basis. 

Aquatic  Resources 

Water  quality  is  the  physical,  chemical,  and 
biological  purity  of  water.  Water  quantity  and 
quality  can  be  changed  by  actions  on  the  land. 
Key  water  quantity  concerns  are  the  size  and 
frequency  of  stormflows.  Even  in  undisturbed 
rangeland  and  forest  areas,  floods  occur,  and 
even  "natural"  water  is  not  without  dissolved 
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and  suspended  constituents.    Concerns  arise 
when  stream  channel  stability,  aquatic  habitat, 
or  water  use  are  impaired. 

Manual  Methods 

Manual  methods  should  not  increase  peak 
flows  because  plant  water  use  would  be  little 
affected.    Stream  nutrients  and  sediment  loads 
would  not  increase  because  litter  and  duff 
would  be  left  intact  and  revegetation  would  not 
be  suppressed. 

Mechanical  Methods 

The  impacts  of  mechanical  treatments  on 
aquatic  resources  depend  on  their  impacts  on 
soil  hydrologic  characteristics  (discussed  under 
Soils).    The  following  discussion  draws  on  the 
Soils  section  impacts  analysis  to  analyze 
impacts  of  mechanical  treatments  to  surface- 
and  ground-water  resources. 

When  mechanical  treatments  greatly  reduce 
vegetation  cover,  particularly  on  sloping  sites, 
general  and  storm  runoff  of  precipitation  will 
increase,  with  a  concomitant  increase  in 
overall  stream  volume  and  peak  volume.    Loss 
of  vegetation  cover  results  in  erosion  potential 
and  subsequent  increases  in  stream  sediment 
loads.    Mechanical  methods  can  greatly 
increase  erosion  on  steep  slopes  but  in 
practice  are  most  frequently  used  on  gentle 
slopes  where  the  erosion  hazard  is  limited. 
When  treatments  improve  the  soil  infiltration 
rates,  particularly  on  the  more  level  sites, 
percolation  of  precipitation  to  ground-water 
sources  will  increase. 

Surface  Water 

Treatments  aimed  at  reducing  woody  species 
and  increasing  herbaceous  species  greatly 
reduce  water  runoff  and  erosion  and  improve 
soil  stability  (Branson  et  al.  1981).    Mechanical 
treatment  that  allows  growth  of  desirable 
vegetation  with  greater  cover  than  before 
treatment  generally  should  result  in  decreased 
runoff  and  erosion.    Therefore,  the  hydrologic 
response  to  control  may  be  greatly  dependent 
on  the  success  of  revegetation. 

Temporary  loss  of  vegetation  cover  from 
mechanical  treatments  may  result  in  increased 
erosion  and  resulting  sedimentation  from  high- 
intensity  summer  thunderstorms;  however, 
erosion  from  winter  snow  and  gentle  rainfall 
will  be  limited  (Lusby  1979).    Recovery  of 
infiltration  rates  and  sediment  control  generally 
occurs  with  time,  with  interim  losses  depending 


on  the  speed  of  natural  or  artificial 
revegetation  and  replacement  of  vegetation 
cover. 

Conversion  from  woody  to  herbaceous 
vegetation  would  not  necessarily  increase 
water  yields  from  rangeland  watersheds; 
however,  if  vegetation  cover  is  maintained  by 
existent  and  seeded  herbaceous  plants  after 
mechanical  disturbance,  runoff  and  erosion 
should  decrease.    Revegetation  to  replace  lost 
cover  would  be  recommended  to  reduce 
potential  erosion  on  windrowed  sites. 
Increased  surface  roughness  after  mechanical 
disturbance  may  decrease  runoff  and  erosion 
of  some  noncrusting  soils  as  long  as 
vegetation  cover  is  not  greatly  reduced. 
Coarse-textured  soils  of  many  rangelands 
would  continue  to  maintain  similar  infiltration 
and  sediment  production  rates  after  mechanical 
treatment  (Brown  et  al.  1985). 

Effects  vary  regionally,  as  discussed  in  the 
Soils  section.    For  example,  mechanical 
methods  to  control  pinyon-juniper  are  used  to 
increase  water  yield  from  selected  watersheds 
(Blackburn  1983).    Cabling  juniper  can 
increase  the  amount  of  total  dissolved  solids, 
cations,  and  anions  in  runoff  compared  to 
untreated  lands.    Chaining  and  windrowing 
pinyon-juniper  debris  may  reduce  infiltration 
and  increase  streamflow,  while  double-chaining 
and  leaving  debris  in  place  may  not  affect 
infiltration  and  water  yield  (Gifford  1975, 
Williams  et  al.  1972). 

Most  of  the  precipitation  on  sagebrush 
rangelands  falls  in  the  winter  as  snow  or 
gentle  rains  and  would  not  be  expected  to 
greatly  erode  disturbed  soils.    On  a  watershed 
scale,  disk  plowing  of  sagebrush  and  drill 
seeding  beardless  bluebunch  wheatgrass  in 
Colorado  quadrupled  herbaceous  forage 
production  and  decreased  summer  runoff  and 
annual  sediment  yield  by  75  and  80  percent, 
respectively  (Lusby  1979). 

Ground  Water 

Soil  aggregate  stability,  which  is  necessary  for 
high  infiltration  rates,  is  maintained  by 
vegetation  cover,  which  protects  the 
aggregates  from  raindrop  impact,  and  by  soil 
organic  matter,  which  holds  aggregates 
together  (Tate  1987).    Direct  impacts 
associated  with  mechanical  disturbance  will  be 
highly  site-  and  treatment-specific,  but  negative 
effects  would  be  most  expected  on 
fine-textured  soils  lacking  organic  matter  and 
soil  structure  with  low  aggregate  stability  and  a 
tendency  to  form  a  crust.    Lack  of  soil 
aggregation  results  in  formation  of  a  surface 
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crust,  especially  on  fine-textured  soils,  which 
reduces  infiltration.    Mechanical  treatment  of 
crusted  soils  could  be  expected  to  increase 
infiltration  for  a  while,  but  effects  would  be 
highly  dependent  on  vegetation  response  after 
treatment  (Cary  and  Evans  1974). 

Coarse-textured  soils  with  initially  high 
infiltration  rates  and  clayey  soils  with  low 
infiltration  rates  generally  would  be  expected  to 
change  little  after  direct  mechanical 
disturbance.    However,  if  the  mechanical 
treatment  creates  furrows  or  pits  to  hold  water 
or  breaks  up  a  shallow  soil  layer  of  limited 
permeability,  infiltration  may  increase  (Brown 
et  al.  1985).    The  soil  disturbance  produced  by 
grubbing,  bulldozing,  and  chaining/cabling  may 
be  extensive;  however,  pits  created  by  plant 
extraction  and  debris  left  in  place  may  trap 
water  and  limit  runoff  and  erosion  (Blackburn 
1983). 

Effects  on  ground-water  recharge  vary 
regionally  by  the  specific  mechanical  treatment 
used  and  by  the  success  of  revegetation,  as 
discussed  in  the  section  on  Soils.    For 
example,  rootplowing  of  creosotebush  sites  on 
southwestern  shrubsteppe,  coarse-textured 
Arizona  soils  reduced  runoff  by  increasing 
surface  roughness  and  detention  storage  and 
by  increasing  plant  cover  (Tromble  1976). 
Rootplowing  of  creosotebush  and  seeding 
grasses  in  New  Mexico  resulted  in  less 
vegetation  cover  and  lower  infiltration  rates 
than  in  untreated  areas  (Tromble  1980). 
Infiltration  rates  increased  on  rootplowed  areas 
when  seeded  grass  cover  had  sufficient  time  to 
increase.    Infiltration  rates  decreased  after 
plowing  sagebrush  and  unsuccessfully  seeding 
perennial  grass  in  Nevada  (Gifford  1972). 

Biological  Methods 

Studies  of  grazing  effects  on  water  resources 
usually  are  limited  to  discussions  of  general 
grazing  practices.    Grazing  may  minimally 
increase  stream  concentrations  of  nutrients. 
Livestock  with  access  to  streams  may  increase 
bacteria  in  the  water,  which  should  drop  to 
base  levels  within  a  few  days  after  livestock 
removal.  Mitigation  measures  (stock  tanks, 
alternative  water  supplies)  are  intended  to 
prevent  water  contamination  and  streambank 
damage,  so  risks  of  contamination  of  public 
water  supplies  should  be  minimal. 

Heavy  grazing  may  increase  stormflows  by 
reducing  soil  infiltration  capacity  and  plant 
water  use.    Heavy  grazing  likely  would  reduce 
soil  infiltration  capacity  by  50  to  90  percent 
(Blackburn  1984,  Patric  and  Helvey  1986, 


Wood  et  al.  1987),  but  infiltration  would  remain 
sufficient  to  absorb  all  but  the  most  intense 
rainstorms  (Patric  and  Helvey  1986).    Light-to- 
moderate  grazing  would  reduce  infiltration  by 
less  than  50  percent.    These  impacts  will  vary 
according  to  site,  depending  on  size  and  the 
grazing  management  techniques  used.    In 
general,  impacts  should  be  negligible  on 
smaller  sites  conducted  under  careful  BLM 
management  plans,  and  the  overall  impacts 
from  this  method  should  be  negligible. 

The  potential  for  impact  from  biological 
treatment  by  insects  or  pathogens  is  lower 
than  that  from  grazing.    The  vegetative  cover 
of  the  treatment  area  will  remain  constant, 
decreasing  effects  on  runoff  and  infiltration.    In 
most  cases,  the  target  plants  would  remain 
standing,  although  weakened  or  unable  to 
reproduce. 


Prescribed  Burning 

Prescribed  fire  may  increase  stream  nutrients, 
stormflows,  and  sediment  loads.    In  general, 
the  amount  of  increase  depends  on  fire 
severity. 

Slash  burns  may  produce  minor  increases  in 
concentrations  of  some  nitrogen  compounds 
and  cations;  however,  drinking-water  standards 
should  not  be  exceeded  even  by  severe  burns. 
Underburns  and  grassland  burns  would  have 
no  significant  effect  on  nutrients. 

Moderate  slash  burns  may  increase  stormflow 
volumes  and  peaks  to  streams  by  reducing  the 
water  used  by  remaining  vegetation.    Severe 
burns  would  cause  greater  increases  by 
exposing  mineral  soil  and  promoting  surface 
runoff. 

Underburns  and  grassland  burns  would  be  light 
to  moderate.    Underburns  would  not  affect 
water  quality,  and  grassland  burns  would  affect 
it  for  only  a  few  weeks  until  grass  regrows. 
These  burns  would  not  significantly  affect 
stormflows. 


Chemical  Methods 

Herbicides  applied  to  the  land  may  enter 
surface  or  ground  water.    Herbicide  use  also 
may  produce  minor  increases  in  stream 
nutrients,  stormflows,  and  sediment  yields. 

Surface  Water  Impacts 

Entry  of  herbicides  into  surface  water  is 
discussed  in  the  risk  assessment  (Appendix  E). 
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Herbicides  may  enter  streams  during  treatment 
through  accidental  direct  application  or  drift,  or 
after  treatment  through  surface  or  subsurface 
runoff.    To  pollute  the  water,  they  must  be 
present  in  the  water  at  concentrations  high 
enough  to  impair  water  quality  at  a  point  of 
use. 

Direct  application  of  herbicides  to  surface 
water  may  occur  if  aircraft  accidentally  fly  over 
streams,  lakes,  or  ponds  during  pesticide 
application.    Risks  of  direct  application  are 
highest  for  right-of-way  maintenance  because 
the  linear  flight  path  may  cross  many  streams. 
Peak  concentrations  would  depend  mostly  on 
the  application  rate  and  degree  of  overflight; 
these  have  commonly  been  2.1  to  2.4  parts 
per  million  (ppm)  in  field  studies  where 
overflight  was  substantial  (USDA  1988). 

Drift  of  herbicides  into  surface  water  would 
depend  on  the  application  method,  existence  of 
buffer  zones,  and  weather.    Drift  potential 
would  be  least  for  ground-applied  pellets  and 
greatest  for  aerially  applied  fine  droplets. 
Buffer  zones  reduce  drift  impacts  on  sensitive 
areas,  while  wind  increases  drift  impacts. 
Peak  concentrations  from  aerial  spraying  of 
fine  droplets  with  50-  to  70-foot  buffer  zones 
commonly  have  been  0.130  to  0.148  ppm  in 
field  studies  (USDA  1988).    Mitigation 
measures  require  buffers  of  100  feet  (aerial), 
25  feet  (ground-vehicle),  and  10  feet  (ground- 
hand),  and  nozzles  producing  large  (200- 
micron)  droplets,  so  peak  concentrations  in 
surface  waters  from  herbicide  drift  should 
rarely  exceed  0.05  ppm  (Appendix  E).    Large 
droplets  do  not  travel  as  far  as  small  droplets, 
so  the  larger  the  droplet  size,  the  less 
extensive  the  drift  during  application. 

After  treatment,  herbicides  may  enter  streams 
by  subsurface  flow  or  by  movement  in 
ephemeral  channels.    Key  factors  that  would 
affect  peak  concentration  include  the  presence 
of  buffers,  storm  size,  herbicide  properties,  soil 
properties,  and  downstream  mixing  and 
dilution. 

Impacts  would  be  minimal  in  perennial  and 
intermittent  streams  because  they  are 
protected  by  10-foot  (ground-hand),  25-foot 
(ground-vehicle),  and  100-foot  (aerial)  buffers. 
Herbicides  applied  along  these  streams  must 
move  through  the  buffer  in  subsurface  flow  and 
are  subject  to  dilution  and  mixing  in  transit. 
Impacts  may  occur,  however,  in  ephemeral 
streams,  which  often  do  not  have  buffers. 
Herbicides  applied  directly  to  them  usually  are 
picked  up  in  streamflow  by  the  first  storm  large 
enough  to  create  flow  in  the  channels. 


Large  storms  rarely  produce  high 
concentrations  because  herbicides  are  diluted 
by  large  water  volumes,  while  small  storms 
may  not  produce  enough  flow  to  move 
herbicides  into  streams.    Therefore, 
intermediate  storms  often  produce  higher 
concentrations  of  pesticides  in  streams  relative 
to  the  other  two  situations  because  the 
resulting  streamflow  is  sufficient  to  mobilize  the 
herbicides  but  not  large  enough  to 
substantially  dilute  the  material. 

Because  of  the  low  annual  rainfall  over  most 
of  the  BLM  EIS  area,  the  potential  for 
herbicide  mobilization  is  greatly  reduced. 
Warm,  clear  days  contribute  to  herbicide 
degradation  (photolysis)  and  thus  will  help  to 
further  reduce  the  available  quantity  of 
herbicide  for  mobilization. 

Herbicide  mobility  and  persistence  greatly 
affect  potential  entry  to  streams.    Herbicide 
mobility  depends  mainly  on  water  solubility  and 
adsorption  (soil-bonding)  tendency.    The 
herbicides  most  potentially  mobile  are  2,4-D 
(extremely  high  solubility,  low  adsorption), 
picloram  (high  solubility,  low  adsorption),  and 
hexazinone  (moderate  solubility,  minimal 
adsorption).    On  the  other  hand,  sulfometuron 
methyl  and  triclopyr  have  minimal  solubility, 
and  glyphosate  is  extremely  adsorptive. 

Herbicide  persistence  depends  largely  on 
modes  and  rates  of  degradation.    Persistence 
is  important  because  it  determines  how  much 
herbicide  may  still  be  present  in  the  channel 
when  the  next  flow-producing  storm  occurs. 
Tebuthiuron  is  extremely  persistent  (half-life  of 
392  days)  because  it  degrades  only  by  slow 
microbial  action.    Picloram  and  glyphosate  are 
moderately  persistent  (half-lives  of  60  to  65 
days).    Picloram  degrades  mainly  by  direct 
sunlight,  and  microbial  degradation  is  slow. 
Glyphosate  degrades  mainly  by  microbial 
action  but  not  by  sunlight.    2,4-D  has  a  half- 
life  of  less  than  28  days  in  soil.    Persistence 
of  sulfometuron  methyl  is  minimal,  (half-life  of 
10  days),  mainly  because  of  rapid  microbial 
degradation. 

These  properties  suggest  that  2,4-D,  picloram, 
and,  to  a  lesser  extent,  hexazinone,  have  the 
most  potential  for  subsurface  movement  to 
streams  through  buffers.    In  field  studies 
where  these  herbicides  were  applied  at  typical 
rates  using  typical  buffer  widths,  peak 
concentrations  were  less  than  0.04  ppm 
(USDA  1988).    Despite  its  extreme 
persistence,  tebuthiuron  has  only  moderate 
potential  for  movement  to  streams  because  of 
its  low  solubility  and  moderate  adsorption. 
Glyphosate  has  low  potential  for  subsurface 
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movement  because  its  moderate  persistence  is 
more  than  offset  by  its  extreme  adsorption. 

Herbicide  movement  in  ephemeral  channels  is 
little  affected  by  herbicide  mobility  because 
buffers  are  seldom  used  and  herbicides  may 
be  applied  directly  to  the  channel.    Herbicides 
can  be  mobilized  in  solution  or  with  sediment. 
Peak  concentrations  in  field  studies  have 
ranged  from  0.18  to  0.55  ppm  (USDA  1988). 

Dilution  and  mixing  sharply  reduce  herbicide 
concentrations  downstream  through  water 
inflow  and  turbulence.    As  watershed  size 
doubles,  peak  herbicide  concentration  should 
drop  to  one-quarter  of  its  initial  level  (Neary  et 
al.  1983).    For  example,  a  peak  concentration 
of  0.4  ppm  in  an  unprotected  ephemeral 
stream  with  a  10-acre  watershed  will  likely 
drop  to  0.04  ppm  by  the  time  it  reaches  a 
perennial  stream  with  a  50-acre  watershed. 

Mitigation  measures  require  buffer  zones  along 
perennial  and  intermittent  streams.    Mixing  and 
dilution  sharply  reduce  concentrations  delivered 
by  ephemeral  streams.    Normal  application  of 
herbicides  at  typical  rates  may  produce 
sporadic  peak  concentrations  of  some 
herbicides  in  small,  headwater  perennial 
streams.    These  concentrations  may  range  up 
to  0.04  to  0.05  ppm  in  some  cases.    Even 
applying  EPA's  most  stringent  drinking-water 
standard  (0.1  ppm  for  2,4-D)  across  the  board, 
these  concentrations  pose  minimal  risks  to 
water  quality  for  public  health  or  aquatic  biota. 
Risks  from  accidental  direct  application  may  be 
high  on  some  corridor  maintenance  projects 
treated  aerially.    Because  picloram  affects 
many  vegetable  crops  at  concentrations  as  low 
as  0.010  ppm  (Baur  et  al.  1972),  it  should  be 
used  with  care  near  water  used  for  irrigation. 

Ground-Water  Impacts 

After  treatment,  herbicides  may  move  through 
the  soil  and  into  underlying  ground-water 
aquifers  by  leaching.    To  pollute  ground  water, 
they  must  then  move  laterally  at  concentrations 
high  enough  to  impair  water  quality  at  a  point 
of  use.    Key  factors  affecting  peak 
concentration  are  herbicide  properties,  soil, 
depth  to  water  table,  and  distance  to  the  point 
of  use.    Applied  at  typical  rates,  herbicides 
should  never  occur  in  ground-water  supplies  at 
concentrations  exceeding  a  small  fraction  of 
EPA's  most  stringent  drinking-water  standards. 

Herbicide  mobility  and  persistence  greatly 
affect  potential  for  leaching.    Mobility  depends 
on  solubility  and  adsorption;  persistence 
depends  on  degradation  mode  and  rate.    As 
discussed  earlier,  the  most  potentially  mobile 


herbicides  are  2,4-D,  picloram,  and,  to  a  lesser 
extent,  hexazinone,  and  the  most  persistent 
ones  are  tebuthiuron,  picloram,  and 
glyphosate.    Mobility  and  persistence 
properties  suggest  that  herbicides  with  at  least 
a  moderate  leaching  potential  include  2,4-D, 
dicamba,  hexazinone,  imazapyr,  picloram,  and 
tebuthiuron. 

Herbicides  move  most  easily  through  sands, 
which  are  the  most  porous  soils  and  have  the 
least  adsorption  potential.    The  potential  for 
ground-water  contamination  increases  as  the 
depth  to  the  water  table  and  the  distance  to 
the  point  of  use  decrease. 

Field  studies  of  herbicides  applied  at  typical 
rates  have  shown  that  sulfometuron  methyl  and 
triclopyr  did  not  leach  to  shallow  ground  water, 
and  that  hexazinone  reached  peaks  of  less 
than  0.024  ppm.    Applied  at  typical  rates, 
picloram  concentrations  in  shallow  ground 
water  should  be  less  than  0.002  ppm. 

Fish  and  Wildlife 

Wildlife  species  depend  directly  on  vegetation 
for  habitat,  so  any  change  in  the  vegetation  of 
a  particular  plant  community  is  likely  to  affect 
the  wildlife  species  associated  with  that 
community.    Any  change  in  community 
vegetation  structure  or  composition  is  likely  to 
be  favorable  to  certain  animal  species  and 
unfavorable  to  others  (Maser  and  Thomas 
1983).    The  key  to  understanding  the  effects  of 
vegetation  manipulation  on  wildlife  involves  an 
understanding  of  the  vegetation  structure, 
production,  flowering,  and  fruiting  of  the 
community;  these  characteristics  relate  to 
seasonal  cover  and  food  requirements  for 
particular  animal  species  and  predators 
dependent  on  them.    These  characteristics 
also  respond  to  a  particular  vegetation 
manipulation. 

Plant  communities  on  many  western 
rangelands  are  no  longer  pristine  and  therefore 
do  not  support  pristine  populations  of  wildlife 
species.    Many  rangeland  plant  communities 
have  alien  herbaceous  weeds  or  a  higher  ratio 
of  woody  to  herbaceous  perennial  vegetation 
than  under  pristine  conditions.    These 
vegetation  conditions  may  favor  certain  wildlife 
species,  such  as  the  chukar  partridge,  which 
depends  on  the  alien  annua!  grass, 
cheatgrass,  for  food  (Weaver  and  Haskell 
1967),  or  they  may  disfavor  other  species, 
such  as  the  pronghorn  antelope,  which  require 
mixed-plant  communities,  rather  than  those 
plant  communities  dominated  by  a  few  woody 
or  herbaceous  species  (Yoakum  1975).    In 
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general,  the  greater  the  diversity  of  the  plant 
community,  the  greater  the  diversity  of  the 
associated  animal  community  (Gysel  and  Lyon 
1980). 

Therefore,  any  change  in  vegetation  community 
structure  or  composition  affects  resident  fish 
and  wildlife  populations.    The  effects  of 
vegetation  manipulation  on  wildlife  depend  on 
vegetation  structure,  production,  and  phenology 
of  the  community.    Because  these 
characteristics  relate  to  seasonal  cover  and 
food  requirements  for  particular  animal 
species — and  the  predators  that  depend  on 
them— and  because  these  characteristics 
respond  differently  to  different  vegetation 
manipulations,  effects  on  fish  and  wildlife  from 
vegetation  management  would  be  both  positive 
and  negative,  depending  on  the  species 
affected  and  the  type  of  treatment  used. 
Treatments  that  reduce  runoff  and 
sedimentation  would  have  positive  benefits  for 
fish  and  aquatic  wildlife,  and  there  would  be 
shifts  or  changes  in  forage  and  habitat  for 
wildlife,  depending  on  the  species.    For 
example,  an  improvement  in  deer  winter  range 
could  result.    Vegetation  treatments  can 
negatively  affect  aquatic  habitats  by  causing 
changes  in  food  supply,  water  temperature, 
water  chemistry,  and  bottom  composition. 
Elimination  of  multistoried  vegetation  along 
streambanks  would  increase  water  temperature 
and  reduce  the  supply  of  invertebrates  used  as 
a  food  source  for  fish. 

Studies  determining  the  effects  of  vegetation 
manipulations  on  wildlife  in  riparian  areas  were 
not  found  in  the  literature,  but  impacts  on 
wildlife  species  will  be  identified  in  individual 
environmental  analyses,  when  site-specific 
proposals  are  selected. 

Manual  Methods 

Manual  methods  have  the  advantage  of  being 
highly  selective,  thus  avoiding  the  potential 
loss  of  valuable  habitats  (Vallentine  1971). 
Manual  methods,  however,  could  negatively 
affect  those  wildlife  species  that  depend  on  the 
target  plants  for  food  or  cover.    Although  this 
method  of  vegetation  control  may  open  a 
young  forest  canopy,  it  may  not  benefit  larger 
mammals  because  the  unremoved  material  can 
impede  movement.    These  obstacles  may 
restrict  deer  and  elk  from  using  any  increases 
in  available  forage.    Smaller  animals  also  may 
be  affected,  particularly  birds  or  small 
mammals  nesting  in  or  at  the  base  of 
individual  target  plants.    Conversely, 
accumulated  material  resulting  from  manual 
control  could  provide  cover  for  smaller 


mammals  and  birds,  therefore  increasing  their 
use  of  an  area.    The  impacts  created  by 
manual  treatments  should  be  relatively 
insignificant.    The  vegetation  communities  are 
generally  so  expansive,  and  manual  labor  so 
expensive,  that  the  potential  for  significant 
changes  is  not  likely. 

Sagebrush,  Desert  Shrub, 
Southwestern  Shrubsteppe,  Plains 
Grasslands,  and  Mountain/Plateau 
Grasslands 

These  vegetation  communities  are  generally 
very  expansive.    Any  impacts  of  manual 
treatments  would  be  very  site-specific  and 
insignificant  on  a  program-wide  evaluation. 
There  would  be  no  significant  overall  impact  to 
wildlife  from  manual  vegetation  treatments  in 
these  communities,  any  site-specific  impacts 
will  be  evaluated  in  the  site-specific 
environmental  analysis.    Larger  scale 
treatments  would  generally  have  the  same 
wildlife  impacts  as  mechanical  methods. 

Chaparral-Mountain  Shrub,  Pinyon- 
Juniper,  and  Coniferous/Deciduous 
Forests 

These  vegetation  communities  are  often 
densely  vegetated  and  may  be  more  practically 
and  economically  treated  by  manual  methods. 
If  areas  treated  by  manual  methods  are  limited 
to  small  areas,  most  impacts  would  be 
beneficial  through  increase  in  habitat  diversity 
in  a  densely  vegetated  environment.    Size, 
shape,  and  spacing  of  the  openings  will 
determine  the  degree  of  benefits  to  wildlife. 
Excessive  or  poorly  planned  thinning  of 
coniferous  forests  can  be  detrimental  to  elk, 
mule  deer,  black  bear,  and  other  wildlife 
through  loss  of  thermal  and  escape  cover. 
Conversely,  a  well-planned  thinning  that 
considers  size,  spacing,  and  topography  can 
be  beneficial  by  improving  the  food-cover 
relationship.    Larger  sized  treatments  would 
have  impacts  similar  to  mechanical  treatments. 

Mechanical  Methods 

Mechanical  treatments  have  traditionally  been 
applied  most  frequently  to  decrease  woody 
plant  cover  and  increase  production  of  grasses 
(see  discussions  of  effects  of  treatments  on 
vegetation).    Some  species  are  favored  by 
these  conversions,  and  some  are  disfavored. 
Conversion  of  sagebrush-dominated  rangelands 
in  Oregon  to  more  open  grasslands  is 
associated  with  a  substantial  increase  in  the 
pronghorn  antelope  population  (Yoakum  1979). 
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Yet  for  fish,  vegetation  control  by  mechanical 
methods  can  lead  to  increased  sedimentation, 
which  can  reduce  or  eliminate  suitable 
spawning  substrate.    Much  of  the  literature  on 
the  effects  of  range  vegetation  manipulations 
on  wildlife  considers  treatments  designed  to 
increase  grass  production. 

Mechanical  methods  can  result  in  soil 
compaction,  damaging  the  subterranean  habitat 
used  by  certain  burrowing  animals.    As  with 
manual  methods,  accumulated  material  can 
hinder  movement  of  the  larger  mammals,  but 
removal  of  this  material  would  reduce  potential 
habitat  niches  for  many  small  mammals  and 
birds.    Habitat  shifts  or  changes  as  a  result  of 
downed  material  could  last  for  as  long  as  two 
decades,  assuming  normal  decomposition 
rates.    It  is  important  to  note  that  mechanical 
treatments  can  be  selected  and  structured  to 
increase  and  decrease  other  vegetation 
components  and  thus  favor  or  disfavor  different 
wildlife  species.    These  treatments  can  be 
considered  tools  for  wildlife  habitat 
management  when  vegetation  responses  and 
habitat  requirements  are  understood. 
Accordingly,  determinations  on  whether 
particular  vegetation  treatments  will  increase  or 
decrease  wildlife  populations  must  be  made  on 
a  site-specific  basis,  taking  into  account 
specific  vegetation  and  animal  information.    In 
general,  mechanical  treatments  can  be 
beneficial  for  wildlife  if  the  treatment  areas  are 
arranged  in  strips  and  patches  and  if  methods 
are  selected  that  increase  browse  and  forage 
availability.    The  following  discussion  presents 
examples  of  the  relatively  limited  research  on 
wildlife  responses  to  vegetation  manipulations 
through  mechanical  treatments. 

Sagebrush 

Although  few  wild  vertebrates  require 
sagebrush  habitats,  sagebrush  is  so 
widespread  that  it  is  a  major  habitat  type  in 
the  West  (McEwen  and  DeWeese  1987).    The 
quality  of  sagebrush  habitat  for  wildlife  can 
vary  tremendously  and  can  be  a  complex 
situation  for  analysis.    Sagebrush  habitat  may 
be  critical  in  certain  situations  for  sage  grouse 
and  for  wintering  big  game  species.    Any 
treatments  on  critical  habitat  must  receive 
careful  site-specific  analysis  to  avoid  significant 
negative  impacts.    The  sagebrush  situation 
also  is  complicated  by  the  apparent  increase  in 
density  and  the  expanded  acreage  resulting 
from  human-caused  disturbances,  creating  an 
"unnatural"  existing  situation  before  treatment. 
Conflicts  may  arise  between  maintaining  the 
existing  wildlife  community  and  recreating  a 
"natural"  wildlife  community.    As  a  general 
rule,  negative  impacts  will  be  minimized  if 


sagebrush  is  not  removed  in  large,  expansive 
blocks  and  if  treatment  areas  are  composites 
of  small  40-  to  60-acre  units  with  irregular 
outlines  and  configurations.    In  sage  grouse 
habitat,  the  width  of  removal  areas  should  not 
exceed  100  feet. 

The  design  of  control  units  in  the  sagebrush 
region  is  critical  to  the  consequences  of  the 
action.    The  cumulative  effect  of  past  control 
activities  must  be  considered  in  assessing 
current  and  future  actions.    These  two 
considerations  are  extremely  critical  in 
manipulations  of  sage  brush  in  sage  grouse 
habitats.    The  size  of  control  units,  the 
juxtaposition  of  remaining  sagebrush  stands, 
the  comparative  densities  and  height  of  the 
sagebrush,  and  the  juxtaposition  of  other 
habitat  components  (drinking  water  and  wet 
meadows)  are  all  significant  to  the  potential 
impacts.    Site-specific  analysis  and  project 
design  are  crucial  to  the  success  of  sagebrush 
treatment  for  wildlife.    When  sagebrush  is 
properly  controlled — resulting  in  increased 
diversity  and  production  of  grasses,  forbs,  and 
shrubs — wildlife  abundance  and  diversity  also 
should  increase. 

Desert  Shrub 

Plant  control  by  mechanical  means  in  desert 
shrubland  must  usually  be  followed  by 
revegetation,  which  is  normally  unsuccessful 
because  of  low  and  erratic  precipitation.    Plant 
control  treatments  run  the  risk  of  reducing 
perennial  plant  cover  and  increasing  weedy 
annual  cover.    These  possible  vegetation 
changes  are  expected  to  also  negatively  affect 
indigenous  wildlife  species.    Vegetation 
manipulation  of  desert  shrubland  is  generally 
not  recommended. 

Southwestern  Shrubsteppe 

Mechanical  treatments  have  most  frequently 
been  applied  to  reduce  the  cover  of  woody 
species,  such  as  mesquite,  that  have  invaded 
the  semidesert  grassland.    Increasing  structural 
diversity  of  vegetation  by  controlling  shrubs 
and  increasing  understory  species  in  strips  and 
patches  should  increase  bird  diversity  and 
density.    Mesquite  control  that  selectively 
leaves  areas  important  for  browse  and  cover 
will  be  much  more  beneficial  for  deer  than 
extensive  control  projects  (Severson  and 
Medina  1983). 

Rootplowing  woody  species  and  seeding 
perennial  grasses  increased  cotton  rat 
populations  in  Texas  (Guther  et  al.  1979). 
However,  sites  converted  to  African 
lovegrasses  in  Arizona  had  much  lower 
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diversity  and  abundance  of  grasshoppers, 
rodents,  and  birds  than  native  grassland  sites 
(Bock  et  al.  1986).    Only  sites  that  lack  native 
grass  cover  are  considered  as  candidates  for 
lovegrass  seeding  after  woody  plant  control. 

Smith  (1984)  compared  bird  use  of 
undisturbed,  crushed,  and  tebuthiuron-treated 
creosotebush  in  Arizona.    Black-throated  and 
Brewer's  sparrows  foraged  opportunistically, 
while  verdins  avoided  crushed  plots  and 
vesper  sparrows  avoided  control  plots. 
Mechanical  treatments  opened  up  small  areas 
in  the  creosotebush  community,  which  were 
used  as  nesting  sites  for  Cassin's  sparrows 
and  feeding  sites  for  grass-eating  flocks. 
Large-scale  conversion  to  grasslands  may  be 
detrimental  to  scaled  and  Gambel's  quail,  but 
would  be  beneficial  to  the  reintroduction  of 
aplomado  falcons. 

McCormick  (1975)  compared  small  game  use 
of  areas  invaded  by  mesquite  with  areas 
where  mesquite  had  been  controlled  to  16  to 
100  trees  per  acre.    Both  areas  supported  a 
native  perennial  grass  and  forb  understory. 
Use  by  doves,  quail,  and  cottontail  rabbits  was 
less  on  the  mesquite-controlled  areas,  while 
jackrabbit  use  was  similar  on  controlled  and 
uncontrolled  areas.    McCormick  recommended 
that  mesquite  be  controlled  only  where  density 
exceeds  100  trees  per  acre  and  advised 
limited  control  of  small,  dense  mesquite  stands 
in  the  drainage  areas  (100  to  324  trees  per 
acre)  to  maintain  a  habitat  for  these  small 
game  species.    Germano  (1978)  compared  use 
by  various  animals  on  mesquite-dominated 
areas,  mesquite-free  areas,  and  mesquite 
woodland  with  clearings.    Mesquite  with 
clearings  produced  more  observations  of 
jackrabbits,  antelope,  quail,  and  lizards  than 
the  mesquite-free  areas.    Mesquite-dominated 
areas  had  more  use  by  jackrabbits  and  lizards 
than  did  the  mesquite-free  areas.    Total 
clearing  of  mesquite  may  reduce  vegetation 
structural  diversity  and  use  by  wildlife. 

Chaparral-Mountain  Shrub 

Deer  is  the  only  species  from  the  chaparral 
type  of  plant  community  that  has  been  studied 
extensively  (Cable  1975).    Deer  populations 
are  low  in  dense  brush  stands  with  little 
understory.    Opening  up  dense  stands  would 
generally  be  beneficial  for  wildlife;  however, 
some  brush  should  be  left  uncleared  to  provide 
escape  cover  for  deer.    In  Arizona,  deer  spent 
much  less  time  on  chaparral  cleared  by 
rootplowing  and  herbicide  spraying  than  in 
untreated  areas  (Urness  1974).    However,  in 
this  study,  deer  used  the  cleared  areas  mainly 
for  feeding.    Foraging  efficiency  was  probably 


high  because  of  high  herbaceous  plant 
production  compared  to  uncleared  areas. 
Shrub  control  treatments  resulted  in  a  loss  of 
cover  but  also  brought  about  a  compensating 
increase  in  forage  production  for  deer  in 
chaparral.    Urness  (1974)  recommended 
leaving  some  brush,  clearing  less  than  50 
percent  of  the  area,  and  clearing  in  strips  no 
wider  than  437  yards.    Where  brush  is  so 
dense  that  understory  forage  is  lacking,  deer 
and  elk  use  can  be  increased  by  brush  control. 

Mechanical  treatments  have  been  used  to 
induce  sprouting  of  brush  species  and  to 
increase  forage  availability  for  deer  and  elk. 
However,  shrubs  intolerant  of  these  treatments 
may  produce  less  forage  after  treatment. 
When  chaparral  species  are  controlled  by 
mechanical  means,  wildlife  use  should  increase 
as  understory  production  increases  and 
suitable  areas  are  left  intact  to  provide  cover. 

Pinyon-Juniper 

Pinyon-juniper  areas  with  limited  understory 
diversity  are  usually  treated  by  mechanical 
means  to  increase  grasses,  shrubs,  and  forbs. 
Estimating  wildlife  populations  response  to 
these  treatments — compared  with  their 
behavior  in  undisturbed  areas— is  difficult  and 
usually  depends  on  the  vegetation  diversity 
before  and  after  treatment  in  relation  to  that  of 
undisturbed  stands.    As  in  sagebrush  removal, 
negative  impacts  from  pinyon-juniper  removal 
would  be  minimized  by  treating  patches, 
resulting  in  a  mosaic  of  thermal  and  hiding 
cover  and  open  foraging  areas.    For  example, 
chaining  pinyon-juniper  in  Colorado  greatly 
reduced  tree  cover  and  did  not  change  shrub 
cover,  but  it  increased  cover  of  grasses  and 
forbs  (Sedwick  and  Ryder  1987).    However, 
only  one  of  the  most  common  species  of 
breeding  birds  (chipping  sparrow)  used  the 
chained  plots,  while  seven  other  common 
species  used  the  undisturbed  plots.    Chaining 
reduced  bird  use  and  species  diversity. 
Foliage-  and  timber-searching,  aerial-foraging, 
foliage-nesting,  and  cavity-nesting  birds 
infrequently  used  the  chained  plots,  while 
ground-searching  and  ground-nesting  species 
regularly  used  them.    Evans  (1988)  suggested 
that  negative  effects  of  chaining  on  cavity- 
nesting  birds  can  be  minimized  by  leaving 
cavity  trees  near  the  edge  of  the  treatment 
zone. 

Chaining  pinyon-juniper  has  generally 
increased  small  mammal  use  (Baker  and 
Frishnecht  1973,  Sedwick  and  Ryder  1987). 
The  increased  populations  of  species  such  as 
deer  mice  and  chipmunks  are  thought  to  be  a 
result  of  increased  grass  and  forb  cover  and 
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associated  abundance  of  seeds  and  arthropods 
(Sedwick  and  Ryder  1987).    Although  black- 
tailed  jackrabbits  and  desert  cottontail  may 
prefer  cabled  pinyon-juniper  over  untreated 
areas  (Howard  et  al.  1987),  cottontail  rabbits 
may  benefit  by  leaving  a  density  of  68  to  80 
downed  trees  or  living  shrubs  per  acre 
(Kundaeli  and  Reynolds  1972).    Smith  and 
Urness  (1984)  also  emphasized  the  importance 
of  leaving  downed  trees  onsite  for  cover  for 
small  mammals.    Conversion  of  juniper 
woodland-shrubland  to  wheatgrasses  may  have 
negative  effects  on  hawks  by  reducing  cover 
and  the  abundance  of  jackrabbits  as  well  as 
nesting  sites  (Howard  and  Wolfe  1976). 

Removal  of  pinyon  and  ponderosa  pine,  as 
well  as  juniper  and  oak,  decreased  sightings  of 
Merriam's  turkey  in  Arizona  (Scott  and  Boeker 
1977).    This  study  recommended  strip  clearing 
of  trees  and  retention  of  mature  ponderosa 
pine  for  roosting  sites  to  minimize  effects  on 
turkey  populations. 

Mechanical  control  of  pinyon  and  juniper  may 
increase  its  use  by  mule  deer  for  a  number  of 
years  (Tueller  1976).    However,  deer  use  of 
treated  areas  is  encouraged  by  the  proximity 
of  undisturbed  areas  for  cover  (Tausch  1973). 
Terrel  (1973)  observed  increased  deer  use  in 
undisturbed  areas  adjacent  to  chained  areas. 
Short  et  al.  (1977)  found  that  extensive  tree 
clearing  decreased  elk  and  mule  deer  use, 
while  patch  cutting  increased  use.    Evans 
(1988)  suggested  irregular  chainings  to  create 
more  edge  and  patch  clearing  as  ways  to 
increase  habitat  diversity  and  wildlife  use  of 
pinyon-juniper  control  projects. 

Plains  Grasslands 

Mechanical  treatments  most  frequently  have 
been  applied  to  reduce  cover  of  woody 
species,  such  as  mesquite.    Increasing 
structural  diversity  of  vegetation  by  controlling 
shrubs  and  increasing  understory  species  in 
strips  and  patches  should  increase  bird 
diversity  and  density.    Mesquite-dominated 
rangelands  are  considered  important  habitat  for 
mule  deer  and  white-tailed  deer.    Deer  will  use 
these  cleared  areas  less  frequently  because  of 
reduced  food  and  cover. 

Mountain/Plateau  Grasslands 

The  few  studies  that  consider  effects  of  plant 
control  on  wildlife  on  mountain/plateau 
grasslands  are  concerned  with  sage  grouse, 
gophers,  or  prairie  dogs.    Mechanical 
treatments  most  likely  would  affect  animal 
density  in  these  areas  because  of  reduced 
cover  and  forage. 


Coniferous/Deciduous  Forests 

The  literature  on  effects  to  wildlife  species  in 
this  area  is  sparse;  mechanical  control  will 
reduce  the  serai  stages  in  the  area,  thus 
decreasing  the  biodiversity  in  the  treated 
region.    When  used  in  these  forest-habitat 
types,  this  method  can  improve  seed 
germination,  thereby  increasing  available 
forage. 

Biological  Methods 

BLM  may  consider  using  grazing  animals, 
insects,  and  pathogens  as  biological  methods 
of  vegetation  treatment.    Typical  grazing,  as 
discussed  in  much  of  the  available  literature, 
generates  many  impacts  on  wildlife 
populations.    These  impacts  may  be  direct, 
when  wildlife  and  livestock  share  food 
preferences,  or  indirect,  when  livestock  cause 
some  modification,  such  as  vegetation 
changes,  to  the  ecosystem.    These  possible 
negative  effects  can  be  avoided  by  using 
grazing  systems  for  biological  control  that  help 
to  increase  or  maintain  wildlife  diversity. 

Grazing  animals  may  have  many  effects  on 
wildlife.    In  riparian  areas,  grazing  can  affect 
songbirds  by  changing  the  vegetation 
composition  of  the  community,  thus  changing 
the  songbird  community  because  of  different 
habitat  requirements.    Waterfowl  may  be 
similarly  affected,  especially  during  breeding 
and  nesting  periods.    Fish  populations  may  be 
affected  because  of  changes  in  stream  shading 
and  resulting  changes  in  water  temperature. 
In  nonriparian  areas,  larger  game  animals  may 
compete  directly  with  livestock  for  forage.    Elk 
and  cattle  tend  to  show  the  same  forage 
preferences,  as  do  sheep,  pronghorn  antelope, 
and  deer.    Deer  use  browse,  which  may  be  an 
important  forage  for  cattle  in  some  areas. 
Biological  control  using  livestock  should  take 
these  factors  into  consideration  when  planning 
a  grazing  system  (Humphrey  1962). 

There  also  are  many  positive  effects  on  wildlife 
from  biological  control  by  grazing  animals. 
Small  mammal  diversity  will  increase  up  to  a 
point  with  the  use  of  grazing  as  a  biological 
treatment  method  (Dwyer  et  al.  1984). 
Rotation  grazing  systems  have  been  cited  as 
beneficial  for  certain  wildlife  species.    The 
sandhill  crane  (Grus  canadensis)  prefers  the 
larger  insect  population  found  in  grazed  areas, 
and  deer  (Odociteus)  are  attracted  to  the  grass 
regrowth  in  a  recently  grazed  pasture.    In 
sagebrush  regions,  cattle  grazing  can  increase 
the  production  of  bitterbush,  a  shrub  that  is 
palatable  to  deer.    Grazing  cattle  or  sheep  in 


3-50 


BLM  Draft  Vegetation  Control  EIS 


the  spring  or  early  summer  can  increase  winter 
browse  for  elk  (Vallentine  1980).    These 
effects  may  become  noticeable  on  larger  areas 
being  treated  by  grazing  animals. 

The  impacts  of  biological  treatment  by  insects 
and  pathogens  on  wildlife  will  generally  be 
slight.    In  most  cases,  the  target  plants  will 
remain  standing,  although  weakened  or  unable 
to  reproduce,  thus  reducing  noticeable  and 
immediate  effects.    Over  time,  the  composition 
of  the  plant  community  may  change,  as  the 
native  plants  regain  their  competitive  edge, 
possibly  improving  wildlife  habitat.    Any  insects 
or  pathogens  used  for  general  vegetation 
treatment  should  be  carefully  tested  for  host 
specificity,  thus  reducing  or  eliminating 
possible  negative  effects  on  native  vegetation 
that  may  be  important  in  wildlife  habitats. 

Prescribed  Burning 

Many  prescribed  fires  are  staged  with  the 
principal  objective  of  modifying  some  aspect  of 
the  vegetation  for  wildlife.    Yet,  changes  in 
forage  quality  and  quantity,  interspersion  of 
new  feeding  areas  with  areas  providing  cover, 
and  rejuvenation  of  decadent  browse  plants 
are  all  reasons  for  burning  for  wildlife. 
Changes  in  vegetation  structure  and  dispersion 
of  burned  areas  are  key  factors  when  planning 
prescribed  fires  for  wildlife  purposes. 

Many  different  wildlife  (vertebrate)  responses 
to  fires  have  been  reported.    Fire  effects  on 
wildlife  vary  with:    (1)  animal  species  complex, 
(2)  mosaic  of  habitat  types,  (3)  size  and  shape 
of  fire-created  mosaic,  (4)  fire  intensity,  (5)  fire 
duration,  (6)  fire  frequency,  (7)  fire  location, 
(8)  fire  shape,  (9)  fire  extent,  (10)  season  of 
burn,  (11)  rate  of  vegetation  recovery,  (12) 
species  that  recover,  (13)  change  in  vegetation 
structure,  (14)  fuels,  (15)  sites,  and  (16)  soils. 
In  addition,  all  the  other  factors  that  alter  fire 
effects  on  vegetation  and  soils  will  influence 
wildlife  responses  to  burning. 

In  general,  fire  affects  wildlife  by  direct  killing, 
alteration  of  immediate  postfire  environments, 
and  postfire  successional  influences  on  habitat 
(Lyon  et  al.  1978).    Direct  killing  of  vertebrates 
by  prescribed  burning  is  rare  (Lyon  et  al. 
1978).    For  those  species  that  cannot  flee  a 
burn,  the  most  exposed  habitat  sites  are  dry, 
exposed  slopes,  hollow  logs  with  a  lot  of 
exposed  wood,  burrows  less  than  5  inches 
deep,  lower  branches  of  trees  and  shrubs,  and 
poorly  insulated  underground/ground  nesting 
areas  (Lawrence  1966,  as  cited  by  Peek 
1986).    Effects  of  prescribed  burning  on 
ground  cover  depends  on  fire  severity:    low 


severity  fires  on  wet  sites  would  remove  less 
cover  than  high  severity  fires  on  dry  sites. 

Fire  mainly  affects  wildlife  through  habitat 
alteration  (Wright  1974).    Fire  may  have  a 
positive  effect  on  wildlife  habitats  by  creating 
habitat  diversity,  by  recreating  lost  or  degraded 
habitats  for  indigenous  species,  and  by 
allowing  for  the  reintroduction  of  extirpated 
species  when  habitat  degradation  was 
significant  to  their  extinction.    Immediate 
postfire  conditions  raise  light  penetration  and 
temperatures  on  and  immediately  above  and 
below  soil  surfaces  and  can  reduce  soil 
moisture  (Lyon  et  al.  1978).    Burning  of  cover 
and  destruction  of  trees,  shrubs,  and  forage 
modify  habitat  structure  (Lyon  et  al.  1978, 
Peek  1986).    The  loss  of  small  ground  cover 
and  charring  of  larger  branches  and  logs  (with 
diameters  greater  than  3  inches)  can 
negatively  affect  small  animals  and  birds. 
Early,  vigorous  vegetation  growth  immediately 
after  a  fire  alters  feeding  and  nesting 
behaviors  (Lyon  et  al.  1978).    Postfire  plant 
and  animal  succession  effects  creating  serai 
and  climax  mosaics  in  habitat  cannot  be 
generalized  in  their  effects  on  wildlife  (Lyon  et 
al.  1978,  Peek  1986). 

Sagebrush 

No  significant  changes  in  small  mammal 
species  were  observed  for  1-year  postburn  in 
sagebrush-grassland  (Frenzel  1979,  as  cited 
by  Starkey  1985),  but  shrews  and  other 
species  with  narrow  niches  require  patches  of 
unburned  vegetation  to  sustain  populations, 
although  total  small  mammal  numbers  may  not 
be  altered  (McGee  1982).    Habitat  changes 
induced  by  fire  may  temporarily  decrease  the 
number  and  diversity  of  small  mammals  in 
sagebrush  vegetation  (Klebenow  and  Beall 
1977).    By  increasing  habitat  diversity, 
associated  bird  communities  may  be  increased 
by  burning  (Starkey  1985).    Low  fire 
frequencies  may  be  useful  in  maintaining 
productive  habitat  for  sage  grouse  (Peek 
1986).    Large  intense  fires  affect  other  bird 
species,  such  as  yellowthroat,  yellow-breasted 
chat,  Traill's  flycatcher,  and  yellow-billed 
cuckoo,  because  they  require  dense  shrub 
cover  (McAdoo  and  Klebenow  1978). 
Conversely,  sparrow  species  require  relatively 
less  shrub  cover  (McAdoo  and  Klebenow 
1978).    Because  chucker  partridge  rely  heavily 
on  cheatgrass,  fire  could  conceivably  be  used 
to  improve  the  habitat  for  this  species  (Wright 
and  Bailey  1982).    Prescribed  burning  in  these 
types  also  may  improve  the  habitat  for  higher 
numbers  of  sheep,  pronghorn  antelope,  and 
mule  deer  (Klebenow  1985).    Fire  suppression 
has  favored  the  expansion  of  mule  deer 
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populations  in  some  sagebrush  areas  because 
of  the  increased  forage  or  cover  (Crouch 
1974). 

Desert  Shrub 

Plant  control  by  prescribed  burning  in  desert 
shrubland  usually  must  be  followed  by 
revegetation,  which  is  normally  unsuccessful 
because  of  low  and  erratic  precipitation 
(Jordan  1981,  Blaisdell  and  Holmgren  1984). 
Plant  control  treatments  run  the  risk  of 
reducing  perennial  plant  cover  and  increasing 
the  cover  of  weedy  annuals.    These  possible 
vegetation  changes  also  are  expected  to 
negatively  affect  indigenous  wildlife  species. 
Vegetation  manipulation  of  desert  shrubland  is 
generally  not  recommended. 

Southwestern  Shrubsteppe 

Fire  can  play  a  role  in  changing  wildlife  habitat 
in  southwestern  shrubsteppe  (Wagle  1981). 
More  black-tailed  jackrabbits  and  bird  calls 
were  observed  in  undisturbed  and  partially 
cleared  mesquite  stands  than  on  adjacent 
cleared  areas  (Germano  et  al.  1983).    Wright 
and  Bailey  (1982)  indicated  that  fire  in  desert 
grasslands  is  harmful  to  Gambel's  quail  but 
beneficial  to  scaled  quail.    Renwald  et  al. 
(1978)  reported  that  some  honey  mesquite 
trees  and  lotebushes  should  be  protected 
during  controlled  burning  to  ensure  adequate 
cover.    However,  Bock  and  Bock  (1977)  found 
more  raptors  and  game  birds  on  1 -year-old 
burns  in  sacaton  grasslands.    Total  small 
mammal  populations  were  reduced.    Their 
study  suggested  that  fire  would  benefit  the 
wildlife  of  sacaton  communities  if  mixed-age 
stands  were  maintained.    In  southwestern 
mesquite-tobosa  communities,  Renwald  (1977) 
found  the  highest  lark  sparrow  nesting 
densities  in  recently  burned  areas,  and 
Sontiere  and  Bolen  (1976)  reported  similar 
findings  with  mourning  doves. 

Fire  suppression  in  desert  grasslands  has 
probably  allowed  mule  deer  and  white-tailed 
deer  to  expand  their  range  and  increase 
numbers  (Wright  and  Bailey  1982).    Controlled 
burning  can  favor  some  deer  food  plants  and 
maintain  the  mesquite-grassland  edge 
(Severson  and  Medina  1983). 

Chaparral-Mountain  Shrub 

Even  though  chaparral  brush  fires  burn  fast 
and  hot,  most  studies  indicate  that  little  direct 
mortality  of  wildlife  occurs  (Howard  et  al.  1959, 
Lillywhite  1977).    Controlled  burning  that 
maintains  diversity  and  productivity  of 


chaparral  can  benefit  wildlife,  while  grass 
conversions  reduce  vertebrate  fauna  (Lillywhite 
1977).    Burning  chaparral  can  shift  rodent 
species  from  chaparral-  to  grassland-dominant 
areas  (Wright  and  Bailey  1982).    Rotational 
burning  can  greatly  improve  deer  browse  and 
increase  deer  densities  in  chaparral 
communities  (Bissell  1955,  Wright  and  Bailey 
1982). 

Pinyon-Juniper 

While  complete  type  conversion  of  pinyon- 
juniper  sites  to  grassland  may  reduce  wildlife 
diversity,  creating  a  mosaic  of  successional 
stages  with  prescribed  burning  can  be 
beneficial  to  wildlife  (Severson  and  Medina 
1984).    Spotty  burning  probably  would  favor 
the  greatest  diversity  of  rodent  and  bird 
species  (Wright  and  Bailey  1982).    Fire 
suppression  has  also  favored  expansion  of 
mule  deer  populations  in  some  pinyon-juniper 
areas  because  of  the  increased  forage  or 
cover.    Deer  and  elk  use  of  burned  pinyon- 
juniper  areas  depends  on  postfire  successional 
stages  (Stager  and  Klebenow  1987),  because 
burning  can  eliminate  some  important  deer 
browse  species  (McCulloch  1969).    An 
important  factor  in  the  degree  of  use  of  burned 
pinyon-juniper  habitats  by  deer  and  elk  is  the 
interspersion  of  burned  habitats,  which  provide 
food,  and  unburned  sites,  which  provide 
thermal  and  hiding  cover. 

Plains  Grasslands 

Fire  can  be  used  to  benefit  some  species  of 
prairie  wildlife.    Dabbling  ducks  and  sharp- 
tailed  grouse  production  increased  on  burned 
grassland  as  compared  to  undisturbed 
grassland  in  North  Dakota  (Kirsch  and  Kruse 
1972).    Prescribed  burning  also  improved 
upland  plover  production.    Fires  can  be 
destructive  to  songbirds,  which  require  shrubs 
for  nesting  (Renwald  1977).    Periodic  burning 
is  desirable  to  maintain  ideal  prairie  chicken 
habitat  in  tallgrass  prairie,  but  burned  areas 
may  not  be  preferred  habitat  for  sharp-tailed 
grouse  for  several  years  postfire  (Wright  and 
Bailey  1982). 

Coniferous/Deciduous  Forests 

Fire  effects  on  wildlife  in  coniferous  forests 
depend  on  ecological  relationships  and  animal 
habitat  needs.    Ground  fires  have  little  direct 
influence  on  tree  squirrels  and  may  even  be 
favorable  by  perpetuating  ponderosa  pine 
communities  (Wright  and  Bailey  1982). 
Ground  squirrels  initially  decreased  in  burned 
ponderosa  pine  communities  but  increased 
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later  as  early  successional  advances  were 
made  (Lowe  et  a!.  1978).    Fire  would  probably 
adversely  affect  chipmunks  in  those 
communities  where  drier  conditions  prevail,  but 
they  may  increase  postburn  on  more  moist 
sites  (Lowe  et  al.  1978,  Wright  and  Bailey 
1982).    Total  bird  numbers  increased  initially 
after  burning  in  ponderosa  pine  communities  in 
Arizona  but  fell  to  below  prefire  levels  later, 
although  some  individual  species  responded  in 
an  opposite  manner  (Lowe  et  al.  1978). 

In  one  study,  both  deer  and  elk  decreased 
their  use  of  areas  immediately  following  a  burn 
but  quickly  increased  levels  of  use  as 
compared  to  control  plots.    Benefits  to  deer 
and  elk  from  fires  in  these  types  are  generally 
related  to  increases  in  understory  vegetation 
(Leege  and  Hickey  1971,  Severson  and 
Medina  1983).    Burns  in  Douglas-fir  and 
ponderosa  pine  communities  improved  forage 
payability  to  mule  deer  (Keay  and  Peek 
1980).    Prescribed  fire  also  can  improve  winter 
forage  for  mountain  sheep  (Hobbs  and 
Sporvart  1984).    Prescribed  fire  can  be  used 
to  rejuvenate  old  aspen  stands,  increasing 
habitat  for  moose,  elk,  deer,  ruffed  grouse, 
and  snowshoe  hare,  all  of  which  depend  on 
the  forage  or  cover  produced  in  a  young  aspen 
community  (DeByle  1985). 

Chemical  Methods 

Chemical  treatments,  like  mechanical  methods, 
traditionally  have  been  applied  most  frequently 
to  decrease  woody  plant  cover  and  increase 
the  production  of  grasses.    Herbicidal  control 
of  sagebrush  decreases  use  by  sage  grouse, 
which  require  high  sagebrush  cover  for 
breeding  and  nesting  (Peek  1986).    The 
control  of  broadleafed  woody  plants,  especially 
by  selective  herbicides,  often  results  in  the 
control  of  associated  broadleafed  forbs,  which 
may  be  important  food  for  many  different 
wildlife  species.    Near  riparian  areas,  using 
chemicals  to  control  vegetation  can  increase 
sedimentation,  which  can  reduce  or  eliminate 
suitable  spawning  substrate. 

Although  most  documented  cases  consider  the 
effects  on  wildlife  of  vegetation  treatments 
designed  to  increase  grass  production, 
chemical  treatments  can  be  selected  and 
structured  to  increase  and  decrease  other 
vegetation  components  for  the  benefit  or 
exclusion  of  different  wildlife  species.    These 
treatments  can  be  considered  tools  for  wildlife 
habitat  management  when  vegetation 
responses  and  habitat  requirements  are 
understood.    Accordingly,  determinations  about 
whether  particular  vegetation  treatments  will 


increase  or  decrease  wildlife  populations  must 
be  made  on  a  site-specific  basis,  taking  into 
account  specific  information  about  vegetation 
and  animals. 

Aerial  herbicide  applications  have  the  most 
significant  potential  for  affecting  wildlife.    When 
determining  the  timing  of  herbicide 
applications,  consideration  should  be  given  to 
the  potential  for  humans  to  consume  wildlife 
that  have  fed  on  herbicide-contaminated 
forage.    Also,  the  effect  of  herbicide 
consumption  on  lactating  mammals  or  the 
feeding  of  contaminated  foods  to  offspring 
must  be  considered. 

Most  riparian  areas  are  critical  habitat  for 
wildlife  and  are  not  treated  to  control 
vegetation.    However,  it  is  possible  for 
herbicides  to  enter  streams  through  either 
accidental  direct  application,  drift,  or  movement 
of  chemical  residues  from  upland  areas;  yet 
significant  risk  to  aquatic  organisms  occurs 
only  under  the  highly  unlikely  assumptions 
related  to  aerial  application.    The  only  potential 
for  these  effects  are  from  aerial  sprays  in  big 
sage  and  forest  habitats.    Other  treatment 
methods  avoid  riparian  zones,  and  other 
habitats  proposed  for  treatment  do  not  contain 
significant  fishery  values. 

Because  of  this  short  exposure  and  the 
proposed  application  rates,  herbicides  are  not 
expected  to  significantly  affect  fish  or  their 
habitat  under  any  alternative.    For  a  detailed 
discussion  of  herbicide  risks  to  aquatic 
organisms,  see  Appendix  E,  which  relates 
possible  doses  to  documented  toxic  effects  on 
aquatic  organisms.    The  following  sections 
contain  examples  illustrating  how  relatively 
limited  the  research  is  on  wildlife  responses  to 
vegetation  manipulations  by  herbicidal 
treatments. 

Sagebrush 

Although  few  wild  vertebrates  depend  on  the 
sagebrush  analysis  region,  sagebrush  is  so 
widespread  that  it  is  a  principal  habitat  type  in 
the  West  (McEwen  and  DeWeese  1987). 
Herbicidal  control  of  sagebrush  reduces 
populations  of  some  breeding  birds,  especially 
shrub  nesters,  such  as  Brewer's  sparrow  (Best 
1972,  Schroeder  and  Sturges  1975,  Castrale 
1982).    A  reduction  in  floral  diversity 
associated  with  herbicide  treatments  reduces 
seeds  for  insects,  which  are,  in  turn,  important 
food  for  nestlings  (Best  1972).    The  greater 
the  reduction  of  sagebrush,  the  greater  the 
negative  effect  on  shrub-nesting  birds  (Castrale 
1982).    For  this  reason,  mechanical  methods, 
such  as  chaining  or  railing,  which  only  partially 
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control  sagebrush  and  do  minimal  damage  to 
understory  species,  may  be  less  detrimental  to 
these  birds  than  chemical  treatments  (McAdoo 
et  al.  1986). 

A  mixed  sagebrush  ecosystem  provides 
essential  habitat  for  a  variety  of  wildlife. 
McAdoo  et  al.  (1986)  found  the  greatest 
perching  and  song  bird  diversity  in  mixed 
sagebrush-wheatgrass  communities  as 
compared  to  communities  dominated  by  either 
sagebrush  or  wheatgrass.    A  balanced  mixture 
of  shrub-  and  ground-nesting  species  of  birds 
occurred  in  the  mixed  grass-shrub  community, 
while  ground  and  shrub  nesters,  respectively, 
were  dominant  in  grass-  and  brush-only 
communities. 

Similarly,  Smith  and  Urness  (1984)  compared 
small  mammals  on  sites  dominated  by 
sagebrush  and  those  where  sagebrush  was 
cleared  and  wheatgrasses  were  dominant. 
Total  rodent  numbers  and  biomass  were 
greatest  where  sagebrush  and  grass  occurred 
together.    Deer  mice  were  more  abundant  in 
woody  plant  habitats,  while  pocket  mice  were 
equally  abundant  in  sagebrush  and  grass- 
dominated  sites. 

Sagebrush  also  is  a  potential  food  source  for 
some  species.    Although  wheatgrass 
established  after  sagebrush  control  may  furnish 
important  winter  and  spring  forage  for  mule 
deer  (Austin  and  Urness  1983),  sagebrush, 
which  is  more  accessible  when  the  snow  is 
deep,  is  critical  winter  food  in  many  areas 
(McAdoo  and  Klebenow  1979).    Sagebrush 
also  is  important  in  winter  for  antelope 
(Bayless  1969).    Yoakum  (1975)  emphasized 
that  sagebrush  conversion  treatments  that 
reduce  vegetation  diversity,  such  as  spraying 
with  herbicides,  plowing,  or  disking,  are  less 
desirable  for  antelope  than  chaining  and 
revegetation  with  a  mixture  of  species. 
Yoakum  noted  that  antelope  do  best  on 
rangelands  with  an  abundance  of  grass,  forbs, 
and  shrubs.    Sagebrush  control  programs  that 
greatly  reduce  sagebrush  and  associated  forbs 
on  critical  summer  and  winter  ranges  may  be 
detrimental  to  sage  grouse,  mule  deer,  white- 
tailed  deer,  and  moose  (Quimby  1966,  Kufeld 
1968). 

In  addition,  chemical  treatment  of  sagebrush 
may  alter  important  habitat  requirements. 
Peek  (1986)  reviewed  the  possible  negative 
effects  on  sage  grouse  of  herbicidal  control  of 
sagebrush.    These  upland  game  birds  require 
sagebrush  cover  for  nesting  and  breeding,  as 
well  as  associated  forbs  for  food,  and 
substantial  decreases  in  sage  grouse  density 
occur  after  sagebrush  control.    Consequently, 


sagebrush  should  not  be  controlled  within  1.5 
miles  or  more  of  sage  grouse  breeding 
complexes  or  along  nearby  riparian  areas 
(Braun  et  al.  1977). 

Despite  these  negative  impacts,  chemical 
treatment  may  be  beneficial  for  wildlife.    For 
example,  herbicidal  control  of  sagebrush 
leaves  the  dead  brush  standing  to  serve  as 
nesting  sites  for  some  years  after  treatment 
(Castrale  1982).    Also,  herbicidal  control  of 
sagebrush  and  the  resulting  increase  in  grass 
production  may  result  in  increased  use  by  elk 
(Wilbert  1963).    However,  elk  response  to 
sagebrush  control  may  depend  on  the 
availability  of  forage  before  and  after  spraying 
on  treated  and  adjacent  areas.    Ward  (1973) 
observed  no  difference  in  the  grazing  habits  of 
elk  on  scattered  sprayed  and  unsprayed  areas. 

Most  research  indicates  that  vegetation 
treatment  programs  should  maintain  a  diversity 
of  vegetation  types,  including  sagebrush. 
McEwen  and  DeWeese  (1987)  emphasized  the 
importance  of  vegetation  diversity  to  wildlife  in 
the  sagebrush  region.    When  sagebrush 
conversions  result  in  increased  diversity  and 
production  of  grasses,  forbs,  and  shrubs, 
wildlife  abundance  and  diversity  should 
increase.    Although  it  is  difficult  to  maintain 
mixed  communities  of  sagebrush  and  other 
plants  on  some  sites  because  of  the  strong 
competitive  nature  of  sagebrush,  vegetation 
diversity  can  be  increased  by  expanding  the 
edge  areas  of  the  shrub  control  treatment  zone 
and  by  seeding  mixtures  of  species  in 
controlled  areas.    Neither  sagebrush-  nor 
grass-dominated  areas  are  as  favorable  to 
wildlife  as  mixed  communities.    Future 
sagebrush  conversion  projects  should  provide 
for  vegetation  diversity  to  benefit  wildlife. 

Desert  Shrub 

Plant  control  by  chemical  means  in  desert 
shrubland  must  usually  be  followed  by 
revegetation.    Revegetation  efforts  are 
normally  unsuccessful  because  of  low  and 
erratic  precipitation.    Plant  control  treatments 
in  desert  shrubland  risk  reducing  perennial 
plant  cover  and  increasing  the  cover  of  weedy 
annuals.    Also,  because  these  vegetation 
changes  are  expected  to  negatively  affect 
indigenous  wildlife  species,  vegetation 
manipulation  of  desert  shrubland  is  generally 
not  recommended. 

Soytf'LWSs'.issTi  Shm'-:>Amms 

Chemical  treatments  have  most  frequently 
been  applied  to  reduce  the  cover  of  woody 
species,  such  as  mesquite  (Martin  1975). 
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Although  research  has  described  the  life 
history  and  habitat  requirements  of  many 
wildlife  species  (for  example,  see  literature 
citations  in  Martin  and  Reynolds  1973),  only 
limited  research  has  addressed  the  effects  of 
vegetation  manipulations  on  wildlife  in  southern 
Arizona  and  New  Mexico.    The  effects  of 
vegetation  treatments  on  wildlife  from  research 
in  Arizona  and  Texas  is  discussed  here. 

Expanding  the  structural  diversity  of  vegetation 
by  controlling  shrubs  and  increasing  understory 
species  in  strips  and  patches  should  increase 
bird  diversity  and  density.    However,  such 
control  could  decrease  deer  use  by  reducing 
food  and  cover.    Smith  (1984)  compared  bird 
use  of  undisturbed,  crushed,  and  tebuthiuron- 
treated  creosotebush  in  Arizona.    Black- 
throated  and  Brewer's  sparrows  foraged 
opportunistically,  while  verdins  avoided  crushed 
plots  and  vesper  sparrows  avoided  control 
plots.    In  the  creosotebush  community, 
chemical  treatments  opened  up  small  areas, 
which  were  used  as  nesting  sites  for  Cassin's 
sparrows  and  feeding  sites  for  grass-eating 
flocks. 

McCormick  (1975)  compared  small  game  use 
of  areas  invaded  by  mesquite  with  areas 
where  mesquite  had  been  controlled  to  40  to 
101  trees  per  acre.    Both  areas  supported  a 
native  perennial  grass  and  forb  understory. 
Doves,  quail,  and  cottontail  rabbit  use  was  less 
on  the  mesquite-controlled  areas,  while 
jackrabbit  use  was  similar  on  controlled  and 
uncontrolled  areas.    To  maintain  a  habitat  for 
these  small  game  species,  McCormick  (1975) 
recommended  controlling  mesquite  only  where 
density  exceeds  101  trees  per  acre  and 
advised  limited  control  of  small,  dense 
mesquite  stands  in  the  drainage  areas  (101  to 
323  trees  per  acre).    Germano  (1978) 
compared  use  by  various  animals  on  mesquite- 
dominated  areas,  mesquite-free  areas,  and 
mesquite  woodland  with  clearings.    More 
jackrabbits,  antelope,  quail,  and  lizards  were 
observed  in  mesquite  areas  with  clearings  than 
in  mesquite-free  areas.    Jackrabbits  and 
lizards  used  the  mesquite-dominated  areas 
more  than  mesquite-free  areas.    Totally 
clearing  mesquite  may  reduce  vegetation 
structural  diversity  and  wildlife  use. 

As  long  as  cover  was  maintained,  white-tailed 
deer  in  Texas  adapted  to  reductions  in 
preferred  browse  species  associated  with 
chemical  shrub  control  (Quinton  et  al.  1979). 
In  this  study,  deer  populations  declined  when 
cover  was  greatly  reduced.    The  importance  of 
overstory  cover  and  understory  forage  for  deer 
has  led  to  the  use  of  partial  brush  control 
techniques  in  Texas  (Scifres  and  Koerth  1986). 


Woody  plant  regrowth  on  strip-treated  areas 
increased  deer  use  during  the  first  winter  after 
treatment  (Tanner  et  al.  1978).    Habitat 
patterning  of  using  herbicidal  strip  treatments 
or  variable  herbicide  rates  to  create  areas  of 
different  wood  plant  mortality  may  benefit 
wildlife  (Scifres  and  Koerth  1986).    Mesquite 
control  that  selectively  leaves  areas  important 
for  browse  and  cover  are  likely  to  be  much 
more  beneficial  for  deer  than  extensive  control 
projects  (Severson  and  Medina  1983). 

Chaparral-Mountain  Shrub 

The  limited  research  on  wildlife  in  the 
chaparral  type  of  plant  community  has  focused 
on  deer  (Cable  1975).    Because  deer 
populations  are  low  in  dense  brush  stands  with 
little  understory,  opening  these  stands  is 
generally  considered  beneficial  for  wildlife 
(Cable  1975).    However,  leaving  some  brush 
intact  is  recommended  to  provide  escape  cover 
for  deer.    In  Arizona,  deer  spent  much  less 
time  on  chaparral  cleared  by  rootplowing  and 
herbicide  spraying  than  on  untreated  areas 
(Urness  1974).    However,  in  this  study,  deer 
used  the  cleared  areas  mainly  for  feeding. 
Foraging  efficiency  was  probably  high  because 
of  high  herbaceous  plant  production  as 
compared  to  uncleared  areas.    Shrub  control 
treatments  resulted  in  a  cover  loss,  but  they 
also  brought  about  a  compensating  increase  in 
forage  production  for  deer  in  chaparral. 
Urness  (1974)  recommended  leaving  some 
brush  on  all  aspects  of  range  management, 
clearing  less  than  50  percent  of  the  area,  and 
clearing  in  strips  no  wider  than  400  meters. 
Where  brush  is  so  dense  that  understory 
forage  is  lacking,  brush  control  can  increase 
deer  and  elk  use. 

Gambel  oak  areas  in  Colorado  sprayed  with 
phenoxy  herbicides  had  a  tremendous  increase 
in  elk  density  as  compared  to  unsprayed  areas 

2  years  after  treatment  (Kufeld  1977).    After  5 
years,  Gambel  oak  had  regrown,  and  elk  use 
declined  to  near  pretreatment  levels.    Kufeld 
recommended  that  such  areas  be  treated  every 

3  years  to  suppress  oak  and  increase 
understory  production  and,  consequently,  elk 
use. 

Herbicide  treatments  have  been  used  to  induce 
sprouting  of  brush  species  and  to  increase 
forage  availability  for  deer  and  elk.    However, 
shrubs  intolerant  of  these  treatments  may 
produce  less  forage  after  treatment.    Mountain 
shrub  species  in  Idaho,  including  maple, 
willow,  ceanothus,  rockspirea,  and  ninebark, 
had  limited  basal  sprouting  after  applications  of 
phenoxy  herbicides  (Lyon  and  Mueggler  1968). 
Herbicidal  treatments  of  these  species  to 
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improve  forage  availability  for  deer  or  elk  are 
not  recommended.    When  chaparral  species 
are  controlled  by  chemical  means,  wildlife  use 
should  increase  as  understory  production 
increases  and  suitable  areas  are  left  intact  to 
provide  cover. 

Pinyon-Juniper 

The  competitive  ability  of  pinyon  and  juniper 
trees  gradually  reduces  shrubs,  grasses,  and 
forbs  on  many  sites  that  are  left  undisturbed 
(Tausch  and  Tueller  1977).    Using  chemicals 
to  control  the  trees  generally  increases 
understory  production  (Skousen  et  al.  1986, 
see  the  discussion  on  vegetation)  and  thereby 
may  increase  mule  deer  use.    At  the  same 
time,  tree  control  reduces  cover  and  may 
decrease  deer  use  in  some  cases.    Severson 
and  Medina  (1983)  have  summarized  various 
authors'  recommendations  to  minimize  the  loss 
of  pinyon-juniper  cover  for  mule  deer  when 
conducting  control  treatments. 
Recommendations  suggest  sizes  of  untreated 
and  treated  areas  and  margins  and  sites  to  be 
avoided. 

Of  special  concern  are  the  effects  of 
vegetation  manipulation  on  bitterbrush 
associated  with  pinyon-juniper  and  sagebrush 
rangelands.    On  some  rangelands,  bitterbrush 
provides  the  bulk  of  mule  deer  forage  in  the 
fall  (Austin  and  Urness  1983).    Bitterbrush 
generally  tolerates  2,4-D  applications  better 
than  it  does  burning;  when  sagebrush  is 
controlled  by  2,4-D,  its  forage  production  may 
increase  (Blaisdell  and  Mueggler  1958,  Murray 
1983). 

Chemical  control  of  pinyon-juniper  areas  is 
expected  to  have  more  of  a  negative  effect  on 
associated  understory  species  and  potentially  a 
greater  negative  effect  on  wildlife  use  than 
mechanical  methods  such  as  chaining  and 
cabling.    Except  for  breeding  birds,  which 
prefer  tree  habitats,  wildlife  diversity  and  use 
can  generally  be  maintained  or  increased  by 
pinyon-juniper  treatments  that  expand 
understory  diversity,  production,  and  ecotonal 
edges. 

Plains  Grasslands 

Chemical  treatments  have  most  frequently 
been  applied  to  reduce  the  cover  of  woody 
species,  such  as  mesquite,  that  have  invaded 
the  plains  grasslands.    Increasing  the 
structural  diversity  of  vegetation  by  controlling 
shrubs  and  increasing  understory  species  in 
strips  and  patches  should  expand  bird  diversity 
and  density.    Plains  grasslands  provide 
important  habitat  for  the  mule  deer  and  the 


white-tailed  deer,  and  clearing  large  areas  can 
decrease  deer  use  by  reducing  food  and 
cover. 

Meadows  supporting  sage  grouse  populations 
should  not  be  treated  with  herbicides  that 
control  broadleafed  plants  because  sage 
grouse  depend  on  the  seeds  and  buds  for 
food.    Applications  of  2,4-D  that  control 
meadow  forbs  would  also  reduce  gopher 
populations  dependent  on  these  forbs. 
However,  prairie  dogs  on  plains  grasslands  are 
able  to  switch  their  diets  from  forbs  to  grasses 
and  maintain  their  populations  after  2,4-D 
applications. 

Mountain/Plateau  Grasslands 

The  few  studies  that  consider  the  effects  of 
plant  control  on  wildlife  on  mountain  meadows 
or  plains  grasslands  address  sage  grouse, 
gophers,  or  prairie  dogs.    Spraying  2,4-D  to 
control  iris  on  mountain  meadows  in  Nevada 
greatly  reduced  dandelion  and  yarrow,  which 
are  important  spring  food  for  sage  grouse 
(Eckert  et  al.  1973).    Total  forb  and  dandelion 
production  was  minimal  to  deficient  the  first 
year  of  spraying  but  increased  to  adequate  for 
existing  sage  grouse  populations  2  years  after 
2,4-D  applications  (Eckert  et  al.  1973). 
Meadows  supporting  sage  grouse  populations 
should  not  be  treated  with  herbicides  that 
control  broadleafed  plants. 

Chemical  Treatments 

A  risk  analysis  was  conducted  to  determine  the 
potential  for  adverse  effects  to  terrestrial 
wildlife  and  aquatic  organisms  from  using  19 
herbicides  and  the  carriers  diesel  oil  and 
kerosene  in  BLM's  vegetation  treatment 
program.    Details  can  be  found  in  sections  6 
to  8  of  Appendix  E.    The  risks  identified  are 
summarized  here. 

Risks  to  Terrestrial  Wildlife 

Risks  were  calculated  for  typical  exposures  to 
a  group  of  representative  wildlife  species  from 
rangeland  and  rights-of-way  treatments  and  for 
worst  case  exposures  from  rights-of-way 
treatments.    These  scenarios  represent  the 
realistic  and  extreme  exposures  that  might  be 
encountered.    Herbicide  applications  to  public 
domain  forest,  recreation  sites,  and  oil  or  gas 
drill  sites  would  result  in  exposures  equal  to  or 
less  than  those  evaluated. 

In  general,  based  on  the  available  toxicity  data 
and  on  the  proposed  application  rates,  risks  to 
wildlife  are  low  from  most  of  the  herbicides. 
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Estimated  doses  for  typical  rangeland  and 
typical  rights-of-way  exposures  result  in  a 
negligible  risk  from  all  herbicides  considered, 
as  well  as  diesel  oil  and  kerosene.    The 
application  rates  for  several  of  the  herbicides 
used  on  rights-of-way,  coupled  with  extreme 
exposure  estimates,  present  moderate  risks  to 
some  species.    However,  the  estimated 
exposures  exceed  the  LD50  only  under  extreme 
assumptions  for  songbirds  during  the  use  of 
atrazine.    The  typical  dose  estimates  are 
below  the  EPA  risk  criterion  of  1/5  LD50  and 
are  far  below  the  laboratory  species  LD50  in 
most  cases. 

Even  using  worst  case  assumptions,  the  use  of 
amitrole,  chlorsulfuron,  dalapon,  glyphosate, 
hexazinone,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  sulfometuron  methyl,  diesel 
oil,  or  kerosene  is  not  expected  to  pose 
unacceptable  risks  to  terrestrial  wildlife.    The 
use  of  atrazine  on  rights-of-way  presents  a 
moderate  risk  of  adverse  effects  to  large  birds, 
small  mammals,  and  terrestrial  amphibians  for 
extreme  exposures.    Extreme  exposures  to 
songbirds  result  in  a  significant  risk.    Bromacil, 
clopyralid,  and  dicamba  result  in  moderate 
risks  to  songbirds  under  extreme  rights-of-way 
assumptions. 

2,4-D  presents  moderate  risks  for  the  extreme 
rights-of-way  scenario  to  songbirds,  larger 
birds,  small  mammals,  and  terrestrial 
amphibians.    Extreme  rights-of-way  exposures 
of  diuron  present  moderate  risks  for  songbirds, 
small  mammals,  and  terrestrial  amphibians. 
Extreme  rights-of-way  exposures  to  simazine 
result  in  moderate  risks  for  songbirds  and 
small  mammals.    Extreme  rights-of-way 
exposures  to  tebuthiuron  and  triclopyr  result  in 
moderate  risks  to  small  mammals. 

Risks  to  Aquatic  Organisms 

Risks  were  evaluated  for  representative  aquatic 
species  from  exposure  to  herbicides  that  drift 
offsite  from  typical  aerial  rangeland  and  right- 
of-way  applications.    Risks  were  also  estimated 
for  an  accidental  direct  spray  of  a  pond  and 
an  accidental  helicopter  jettison  of  its  entire 
load  of  herbicide  mix  into  a  pond.    Risks  were 
calculated  for  four  aquatic  species  on  which 
toxicity  data  were  generally  available  for  the 
herbicides.    Trout  were  chosen  to  represent 
cold  water  fish,  bluegills  to  represent  warm 
water  fish,  and  Daphnia  (a  water  flea)  to 
represent  aquatic  invertebrates.    Risks  to 
fathead  minnows  also  were  evaluated  because 
toxicity  information  was  generally  available  on 
that  species. 


According  to  risk  calculations  for  realistic 
(typical)  exposures,  risks  to  aquatic  species 
are  low  for  all  herbicides  proposed  for  use. 
The  only  risk  identified  in  typical  cases  is  a 
moderate  risk  posed  by  the  use  of  kerosene 
as  an  herbicide  carrier.    Use  of  appropriate 
buffer  strips  along  bodies  of  water  and 
avoidance  of  spraying  on  windy  days  would 
reduce  this  risk.    No  adverse  effects  are 
expected  on  the  aquatic  ecosystem  as  a 
whole.    Risks  from  accidental  direct  spray  of  a 
water  body  or  an  accidental  jettison  of 
herbicide  mixture  into  a  water  body  are 
significant,  but  the  probability  of  either  event  is 
low. 

Drift  Onto  a  Pond  at  Typical  Rangeland 
Application  Rates 

In  this  scenario,  the  only  risk  identified  is  a 
moderate  risk  to  trout  from  the  use  of 
kerosene  as  a  carrier  for  2,4-D. 

Drift  Onto  a  Pond  at  Typical  Rights-of-Way 
Application  Rates 

In  this  scenario,  kerosene  presents  a  moderate 
risk  to  trout. 

Accidental  Direct  Spray  of  Pond  at  the  Highest 
Application  Rate 

This  accident  scenario  presents  risks  to 
aquatic  species  from  several  herbicides. 
There  would  be  moderate  risks  to  bluegills 
from  diuron  and  simazine,  to  Daphnia  from 
dalapon,  to  trout  and  fathead  minnows  from 
atrazine,  and  to  fathead  minnows  and  Daphnia 
from  2,4-D.    Significant  risks  were  identified  for 
Daphnia  from  amitrole,  atrazine,  and  clopyralid; 
for  bluegills  from  2,4-D;  for  trout  and  Daphnia 
from  diuron;  for  trout,  fathead  minnows,  and 
Daphnia  from  simazine;  and  for  trout,  bluegills, 
and  pink  shrimp  from  diesel  oil. 

Helicopter  Jettison  of  80  Gallons  of  Mix  Into 
Pond 

There  are  either  moderate  or  significant  risks 
to  all  species  from  most  of  the  herbicides  from 
a  helicopter  jettison  into  a  pond.    However,  the 
probability  of  this  type  of  accident  occurring  is 
extremely  low. 

To  summarize,  no  direct  toxic  effects  to  either 
wildlife  or  aquatic  species  are  expected  from 
the  use  of  any  of  the  proposed  herbicides. 
Risks  to  terrestrial  and  aquatic  wildlife  species 
from  herbicides  will  be  greater  when  higher 
application  rates  are  used,  as  is  generally  the 
case  on  utility  rights-of-way  and  oil  and  gas 
drill  sites.    Effects  by  analysis  region  depend 
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on  the  extent  to  which  this  method  is  used  in 
the  region  and  the  presence  or  absence  of 
species  that  may  be  affected.    For  example, 
the  treatment  of  a  coniferous  forest  may  affect 
forest-dwelling  mammals  and  birds,  which  are 
likely  to  be  present  in  relatively  large  numbers, 
while  the  treatment  of  a  sagebrush  region 
would  have  an  almost  insignificant  potential  for 
risk  to  aquatic  species.    Nonetheless,  the  risk 
assessment  performed  for  this  program  found 
that  the  chemical  risks  to  wildlife  and  aquatic 
species  would  be  low  to  negligible,  with  no 
likely  effect  to  larger  animals.    The  complete 
assessment  is  included  as  a  table  in 
Appendix  E. 

Cultural  Resources 

Before  authorizing  vegetation  treatment  actions 
that  could  affect  cultural  resources,  all  cultural 
properties  eligible  for  inclusion  in  the  National 
Register  of  Historic  Places  will  be  identified 
either  through  existing  records  for  areas  in 
which  cultural  resource  inventories  have  been 
done  or  with  new  inventories  to  identify  such 
sites.    All  eligible  resources  will  be  protected 
through  the  process  outlined  in  the  National 
Historic  Preservation  Act  of  1966  and 
implemented  in  36  CFR  800  and  the  BLM 
8100  Manual  series.    In  many  States,  specific 
procedures  for  protecting  cultural  resources 
have  been  adapted  to  local  needs  by 
Programmatic  Memoranda  of  Agreement 
among  BLM,  the  State  historic  preservation 
officer,  and  the  Advisory  Council  on  Historic 
Preservation.    These  agreements  will  control 
how  possible  effects  on  cultural  resources  will 
be  assessed  and  mitigated. 

Specific  impacts  to  known  and  undiscovered 
cultural  resources  are  similar.    Surface- 
disturbing  activities  also  affect  cultural 
resources  and  may  destroy  spatial  context  as 
well  as  individual  artifacts.    Cultural  properties 
consisting  only  of  surface  manifestations  would 
be  destroyed  or  severely  affected  during 
surface-disturbing  activities.    Organic  chemical 
contamination  can  make  radiometric  dating 
samples  unusable  and  can  affect  other 
chemical  analyses. 

Manual  Methods 

In  addition  to  general  surface  disturbance  that 
could  disrupt  spatial  context,  mulching  with 
organic  materials  would  complicate  radiometric 
dating,  and  the  use  of  hard-edged  tools  may 
physically  damage  artifacts.    Workers  may 
illegally  collect  projectile  points  and  other 


significant  artifacts  or  vandalize  cultural 
resources  in  other  ways. 

Mechanical  Methods 

Tilling,  roller  chopping,  and  blading  could 
damage  subsurface  artifacts  and  disrupt  the 
relative  positions  of  cultural  materials. 
Uncovering  these  sites  may  also  increase  the 
possibility  of  artifact  theft. 

Biological  Methods 

Biological  control  using  grazing  animals  may 
damage  surface  artifacts  and  disrupt  the 
relative  positions  of  cultural  materials; 
however,  site-specific  investigations  would 
decrease  this  possibility.    Because  of  the 
agents'  small  size  and  host-specific  action, 
biological  control  using  insects  or  pathogens  is 
not  likely  to  affect  cultural  resources. 

Prescribed  Burning 

The  effect  of  prescribed  burning  on  cultural 
resources  depends  on  the  location  of  the 
resource  with  respect  to  the  ground  surface, 
the  proximity  to  fuels  that  could  provide  a 
source  of  heat,  the  material  from  which 
artifacts  are  made,  and  the  temperature  to 
which  artifacts  are  exposed.    Threshold 
temperatures  for  damage  to  cultural  artifacts 
manufactured  from  different  materials,  such  as 
ceramic  or  stone,  vary  significantly. 

Surface  or  near-surface  cultural  materials  may 
be  damaged,  destroyed,  or  remain  essentially 
unaffected  by  prescribed  burning,  depending 
on  the  temperatures  reached  and  the  duration 
of  exposure  to  that  temperature.    Wooden 
structures  or  wooden  parts  of  stone  or  adobe 
structures  are  susceptible  to  fire.    Combustible 
artifacts  lying  directly  on  the  ground  surface 
could  be  destroyed.    The  ability  to  date 
noncombustible  surface  artifacts  may  be 
adversely  affected  if  exposed  to  specific  high 
temperatures.    Subsurface  materials  are 
usually  affected  by  fire  only  where  significant 
amounts  of  soil  heating  occur  (where  dry 
accumulations  of  dead  woody  fuel  or  duff 
layers  are  consumed).    Prescribed  fires  in 
areas  of  cultural  significance  would  not  be 
ignited  under  conditions  dry  enough  to  cause 
significant  subsurface  heating.    Subsurface 
cultural  resources  are  generally  more  subject 
to  harm  from  construction  of  firelines  around 
planned  fire  boundaries  than  from  the  fire 
itself. 
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Chemical  Methods 

It  is  unlikely  that  cultural  artifacts  protected  by 
soil  or  plant  cover  would  be  adversely  affected 
by  chemical  treatments.    The  effect  of 
herbicide  treatments  on  cultural  resources 
depends  on  the  method  of  herbicide 
application  and  the  herbicide  type  used. 

Aerial  or  manual  applications  are  not  expected 
to  have  an  adverse  effect  on  cultural  materials, 
but  ground  vehicles  could  cause  some 
damage.    Chemicals  may  affect  the  surface  of 
exposed  artifacts,  but  they  can  be  removed. 
Organic  solvents  used  to  remove  herbicide 
formulations  with  diesel  oil  or  kerosene  as 
carriers  (2,4-D  and  triclopyr)  may  contaminate 
the  soil  in  a  site  and  seep  into  the  subsurface 
portions  of  artifacts.    These  organic 
substances  could  interfere  with  the  Carbon  14 
dating  of  the  sites. 

Recreational  and  Visual 
Resources 

Recreation  is  described  in  BLM's  Public  Land 
Statistics  (BLM  1987c)  as  being  land  based, 
water  based,  or  snow  and  ice  based.    BLM's 
recreation  inventory  focuses  on  resource- 
dependent  activities,  such  as  hunting,  fishing, 
sightseeing,  water  sports,  winter  sports,  off- 
road  vehicle  use,  and  other  specialized 
activities  that  are  dependent  on  natural  and 
cultural  features  found  on  public  lands  (BLM 
1987b).    Less  than  1  percent  of  the  total 
acreage  considered  in  this  EIS  is  recreation 
area.    In  those  areas  the  goals  of  vegetation 
treatments  include  maintaining  the  appearance 
of  the  area  and  protecting  visitors  from 
adverse  effects  from  contact  with  noxious 
weeds  and  target  species;  therefore,  the 
adverse  effects  on  recreation  areas  are  not 
likely  to  be  significant.    However,  recreation  on 
BLM  lands  in  areas  other  than  designated 
recreation  areas  are  likely  to  be  affected.    For 
example,  chaining  of  pinyon-juniper  or  a 
prescribed  burn  over  a  large  area  would 
adversely  affect  recreation  activities  such  as 
hunting  or  birdwatching  because  of 
displacement  of  game  and  nongame  wildlife 
species. 

In  addition  to  suppressing  the  growth  of 
noxious  weeds,  such  as  thistles,  ragweed,  and 
poison  ivy,  which  in  turn  decreases  the 
exposure  of  recreation  visitors  to  thorns,  burrs, 
pollen,  poisons,  and  other  plant  irritants, 
vegetation  treatment  projects  provide 
opportunities  for  ecologic  study  and  research, 
and  environmental  education  and 


interpretation.    These  opportunities  are 
especially  increased  in  or  near  high-use  areas. 

Impacts  to  recreational  resources  would  vary 
by  treatment  method.    Some  treatment 
methods  would  be  much  less  objectionable  to 
the  recreationist  than  others.    A  hiker  or 
backpacker,  for  example,  would  likely  bypass  a 
prescribed  burn  area  altogether  while 
continuing  to  use  a  trail  passing  through  a 
mowed  or  mulched  area. 

Public  lands  have  many  different  visual  values. 
Visual  values  are  identified  through  the  Visual 
Resource  Management  (VRM)  inventory  and 
are  grouped  into  four  visual  resource  inventory 
classes,  which  represent  the  relative  value  of 
the  visual  resources.    Classes  I  &  II  are  the 
most  valued,  Class  III  is  moderately  valued, 
and  Class  IV  is  least  valued.    The  criteria  for 
determining  the  classes  are  scenic  quality, 
sensitivity  level,  and  distance  zone.    Landform, 
vegetation,  water,  color,  adjacent  scenery, 
scarcity,  and  cultural  modifications  are  used  in 
determining  an  area's  scenic  quality  (BLM 
1986). 

An  adverse  visual  impact  is  any  modification  in 
land  forms,  water  bodies,  or  vegetation,  or  any 
introduction  of  structures  that  disrupt  negatively 
the  visual  character  of  the  landscape  and  the 
harmony  of  the  basic  elements  (that  is,  form, 
line,  color,  and  texture)  (BLM  1984). 

Where  areas  are  treated  by  methods  that 
could  significantly  change  visual  contrast 
(quality),  short-term  adverse  impacts  on  visual 
resources  would  occur.    However,  based  on 
standard  operating  procedures  and  long  range 
plans,  the  long-term  impacts  would  be 
beneficial.    The  intensity  of  the  impact  would 
depend  on  the  treatment  method  and  the  area 
where  it  was  implemented.    Most  of  the  land 
considered  for  the  vegetation  treatment 
program  is  Class  IV;  therefore,  the  impacts 
that  might  occur  from  any  of  the  treatment 
methods  would  not  be  as  distinct  as  in  a  Class 
I  or  II  area. 

Manual  Methods 

Manual  treatment  methods  of  cutting,  clearing, 
and  pruning  plants  would  have  no  adverse 
impact  on  recreational  areas  because  these 
methods  are  used  in  areas  that  are  difficult  to 
reach  by  vehicle  or  in  sensitive  areas  in  which 
care  would  be  taken  to  avoid  disrupting  the 
habitat.    Manual  treatment  methods  are 
species  selective,  so  undesirable  plants  may 
be  removed  without  killing  desirable  ones. 
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Of  all  the  treatment  methods,  manual  treatment 
methods  would  have  the  least  adverse  effect 
on  visual  resources  because  they  would  be 
used  to  treat  small  areas  and  to  control 
specific  species  without  disturbing  surrounding 
vegetation.    Because  these  methods  are  used 
on  a  small  scale,  the  visual  effects  would  likely 
be  apparent  only  at  close  range. 

Mechanical  Methods 

Mechanical  methods  could  have  adverse  and 
beneficial  effects.    Heavy  machinery  could 
disrupt  the  area,  breaking  limbs  and  exposing 
soil,  but  mowing  might  improve  the  appearance 
of  some  sites  and  make  them  more 
pleasurable  to  visit.    Mechanical  treatments 
could  make  some  areas  more  desirable  for 
recreation  activities;  for  example,  clearing 
brush  around  a  lake  could  make  it  more 
accessible  for  fishing. 

Mechanical  methods  such  as  chaining  and 
tilling  disrupt  the  land  surface  and  expose  the 
soil  to  view.    Using  these  methods  on  flat 
terrain,  for  example,  in  the  sagebrush  region, 
would  cause  less  visual  impact  than  using  the 
methods  on  steeper  areas,  such  as  the  pinyon- 
juniper  region,  because  more  area  is  visible  as 
the  land  becomes  steeper.    In  the  long  term, 
the  regrowth  of  more  aesthetically  desirable 
vegetation  may  prove  to  be  a  beneficial 
impact.    Mowing  could  have  a  beneficial  effect 
when  used  to  control  unsightly  vegetation 
along  rights-of-way  and  in  recreation  areas. 

Biological  Methods 

The  use  of  biological  treatment  methods  is  not 
expected  to  have  a  great  effect  on  recreation 
resources.    The  benefit  of  using  insects  or 
pathogens  would  be  the  control  of  very  specific 
undesirable  plant  species  without  disturbing 
desirable  vegetation  or  disrupting  the  land. 
Backpackers  and  campers  using  rangeland 
where  livestock  graze  may  experience  some 
negative  impacts  where  the  livestock  have 
grazed. 

Biological  treatment  methods  should  have  only 
minimal  visual  impacts.    The  sight  of  animals 
on  rangeland  is  common  and  expected; 
however,  an  overgrazed  area  could  be  visually 
undesirable.    The  visual  impacts  of  biological 
treatments  with  insects  and  pathogens  should 
be  negligible  because  they  are  very  target 
specific  and  not  widely  used. 


Prescribed  Burning 

Prescribed  burning  affects  air  quality  and  could 
be  a  problem  for  developed  recreation  sites 
and  dispersed  recreation.    The  effects  of 
prescribed  burning  on  human  health  is 
discussed  in  Impacts  on  Human  Health.    It  is 
likely  that  visitation  to  a  prescribed  burn  area 
would  decline  drastically  or  cease  altogether  in 
the  short  term.    In  the  long  term,  however, 
visitation  could  increase  because  prescribed 
burning  has  the  highest  potential  for  habitat 
improvement.    The  use  of  fire  to  create  more 
of  the  "edge  effect"  is  unparalleled  by  any 
other  treatment  method.    The  edge  effect 
refers  to  the  richness  of  flora  and  fauna 
occurring  in  a  transition  zone  where  two  plant 
communities  or  successional  stages  meet  and 
mix  (USDA  1988). 

Prescribed  burning  creates  contrasting 
blackened  areas  and  releases  smoke  into  the 
air  that  temporarily  impairs  visibility.    Burning 
does  lessen  the  amount  of  logging  debris  that 
is  seen  and  darkens  the  color  of  stumps  and 
snags  that,  if  not  burned,  would  become  more 
noticeable  as  they  bleached  over  time.    In  the 
long  term,  prescribed  burning  might  allow  the 
regrowth  of  more  aesthetically  desirable 
vegetation. 

Chemical  Methods 

Herbicide  sprays  have  been  a  preferred 
treatment  for  poison  oak  and  other  toxic 
plants.    In  the  past,  herbicides  have  been 
applied  in  "spot"  applications  rather  than 
broadcast  spraying  (USDA  1988).    The  use  of 
herbicides  may  affect  the  availability  of 
recreational  opportunities  because  of  site 
closures,  wildlife  habitat  changes,  loss  of 
edible  fruits,  and  a  temporary  loss  of  berry 
picking  opportunities  in  the  treated  site  (USDA 
1988).    Designated  BLM  recreation  sites  that 
are  treated  with  herbicides  will  have  signs 
posted  stating  the  chemical  used,  date  of 
application,  and  a  contact  number  for  more 
information.    Signs  will  remain  in  place  for  at 
least  2  weeks  after  spraying  (DOI  1985). 

Herbicide  use  reduces  the  variety  of  vegetation 
and  may  prevent  the  manifestation  of  seasonal 
changes  such  as  spring  flowers  and  fall  color 
in  a  treated  area.    Areas  treated  with 
herbicides  turn  brown  and  contrast  with 
surrounding  vegetation  for  a  short  period  of 
time.    However,  applying  herbicides  could  have 
the  positive  visual  impact  of  allowing  regrowth 
of  more  aesthetically  desirable  vegetation, 
such  as  clovers  or  wildflowers. 
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Livestock 

The  goals  of  rangeland  treatment  methods  for 
livestock  include  suppressing  plant  species  that 
are  toxic  and  improving  forage  production  by 
controlling  competing  vegetation.    Livestock 
could  be  affected  directly  by  ingesting 
poisonous  weeds  and  indirectly  by  changes  in 
forage  supply  and  herbicide  exposure. 

Manual  Methods 

Manual  treatment  methods  are  labor  and  cost 
intensive  and  therefore  may  not  be  effective  in 
controlling  competing  vegetation  on  a  large 
scale.    However,  these  methods  are  species- 
specific  and  could  be  effective  in  controlling 
small,  localized  areas  of  weeds. 

Mechanical  Methods 

Mechanical  treatment  methods,  such  as 
bulldozing  or  chaining,  may  temporarily  reduce 
livestock  forage.    Sprouting  brush  or 
undesirable  herbaceous  plants  may  not  be 
controlled  effectively  with  these  methods. 
However,  palatability  of  certain  sprouting  brush 
species  may  be  improved. 

Biological  Methods 

When  sheep  and  goats  are  used  for  biological 
control,  their  performance  may  decline  because 
they  are  confined  to  particular  areas  that  may 
contain  less  palatable  forage.    An  effective  mix 
of  sheep,  goats,  and  cattle  may  increase 
forage  overall  because  each  animal  has 
different  dietary  preferences.    Biological 
treatments  using  insects  and  microbes  have 
little  potential  for  affecting  livestock  because 
these  treatments  are  slow  acting  and  highly 
specific  for  the  target  species.    However,  in 
some  situations  it  is  possible  that  these  agents 
may  prohibit  animals  from  using  a  pasture 
during  relatively  short  periods. 

Prescribed  Burning 

The  burning  of  rangeland  may  temporarily 
reduce  grass  and  forb  production,  thus 
reducing  available  forage  for  livestock. 
However,  in  most  cases,  policy  requires  that 
livestock  not  be  allowed  on  a  burned  area  for 
two  growing  seasons  after  a  prescribed  fire  so 
that  forage  has  an  opportunity  to  recover.    The 
burning  of  rangeland  generally  results  in 
greater  perennial  grass  production  and  grazing 
capacity,  as  well  as  increased  forage 


availability  from  the  removal  of  physical 
obstructions  to  plants  posed  by  dense  stands 
of  sagebrush  or  other  brush  species.    Using 
prescribed  burning  in  concert  with  herbicide 
treatments  would  effect  the  greatest  positive 
response  in  situations  involving  brush  land. 

Chemical  Methods 

Chemical  treatments  are  generally  applied  in  a 
form  or  at  such  low  rates  that  they  do  not 
affect  livestock.    Most  significant  treatments 
would  be  applied  when  livestock  are  not  in  the 
treated  pasture,  but  spot  treatments  could  be 
applied  any  time,  regardless  of  the  presence  of 
livestock.    Animals  consuming  forage  treated 
with  certain  herbicides  (picloram,  2,4-D,  and 
dicamba)  cannot  be  slaughtered  for  food  within 
the  time  specified  on  the  herbicide  label. 
Dairy  animals  should  not  be  allowed  to  graze 
on  areas  treated  with  certain  herbicides 
(picloram,  2,4-D,  and  dicamba)  for  the  time 
specified  on  the  label.    The  potential  for 
livestock  exposure  to  herbicides  can  be 
reduced  by  not  allowing  grazing  within  the 
sprayed  areas  for  one  grazing  season. 

Based  on  the  risk  analysis  in  Appendix  E-8, 
the  estimated  doses  for  livestock  would  be  well 
below  the  EPA  risk  criterion  of  1/5  LD50  for  all 
of  the  program  herbicides.    Therefore,  the  risk 
of  direct  toxic  effects  to  these  animals  is 
negligible,  even  assuming  exposure 
immediately  after  herbicide  treatment. 

Using  herbicides  is  the  most  efficient  and 
effective  way  to  control  some  competing 
vegetation  and  noxious  weeds.    However, 
some  aerially  applied  herbicides  also  may 
eliminate  some  shrubs  and  trees  that  livestock 
need  for  shelter. 

Wild  Horses  and  Burros 

Approximately  36,000  wild  horses  and  3,300 
burros  roam  the  sagebrush  and  desert  shrub 
regions  of  the  program  area.    Because  most  of 
these  animals  are  on  public  lands  in  Arizona, 
Colorado,  New  Mexico,  Nevada,  Montana, 
Oregon,  Utah,  and  Wyoming,  BLM  must 
consider  the  effects  on  wild  horses  and  burros 
when  proposing  land  management  strategies. 
As  a  result  of  BLM's  herd  management  efforts, 
herd  populations  have  increased  at  an  annual 
rate,  which  is  currently  16  percent  overall, 
since  1971  (BLM  1985).    Unfortunately,  the 
increased  numbers  of  wild  horses  and  burros, 
in  combination  with  other  resource  demand  (for 
example,  livestock  grazing  and  outdoor 
recreation),  are  exerting  greater  ecological 
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pressure  on  their  habitats,  threatening  the 
balance  of  these  fragile  lands  (BLM  1985). 
Therefore,  the  effects,  both  positive  and 
negative,  on  these  wild  animals  as  a  result  of 
vegetation  treatment  methods  will  essentially 
be  the  result  of  habitat  alteration  in  the 
sagebrush  and  desert  shrub  regions. 

Manual  Methods 

Impacts  of  manual  treatment  methods  on  wild 
horses  and  burros  would,  in  most  cases,  be 
the  same  as  for  livestock.    Vegetation 
conversions  using  manual  treatment  methods 
in  the  habitat  areas  of  wild  horses  and  burros 
result  in  an  increased  diversity  and  production 
of  grasses,  forbs,  and  shrubs,  which  should  be 
beneficial  for  herd  populations. 

Mechanical  Methods 

Mechanical  vegetation  treatment  methods  may 
temporarily  reduce  forage  available  to  wild 
horses  and  burros.    However,  long-term  effects 
would  prove  beneficial.    Mechanical  treatments 
may  temporarily  displace  wild  horse  herds. 

Biological  Methods 

Biological  treatment  methods  should  not 
significantly  affect  herd  populations  in  either 
sagebrush  or  desert  shrub  analysis  regions. 
Grazing,  as  a  biological  control  method,  may 
compete  in  a  minor  way  with  wild  horses  and 
burros,  but  this  would  be  short  term  and  highly 
localized.    Biological  treatments  using  insects 
and  pathogens  have  little  potential  for  affecting 
wild  horses  and  burros  because  these 
treatments  are  host-specific  and  slow-acting. 

Prescribed  Burning 

Prescribed  burning  would  temporarily  reduce 
available  forage  for  wild  horses  and  burros, 
but  ultimately  it  could  result  in  increased  plant 
production  in  treated  areas.    Using  prescribed 
burning  with  chemical  control  could  effectively 
control  the  targeted  plant  species  and  allow 
palatable  forage  grasses  to  regenerate  rapidly. 

Chemical  Methods 

Wild  horses  and  burros  could  be  indirectly 
affected  by  changes  in  forage  supply  and 
herbicide  exposure.    Restricting  grazing  in 
sprayed  areas  for  one  grazing  season  could 
reduce  the  potential  for  this  effect.    Based  on 


the  risk  analysis  in  Appendix  E-8,  using  the 
representative  species  of  beef  cow  and 
pronghorn  respectively,  the  estimated  doses 
for  wild  horses  and  burros  would  be  well  below 
the  EPA  risk  criterion  of  1/5  LD50  for  all  of  the 
program  herbicides.    Therefore,  the  risk  of 
direct  toxic  effects  to  these  animals  is 
negligible,  even  assuming  exposure 
immediately  after  herbicide  treatment. 

Special  Status  Plant  and 
Animal  Species 

Unidentified,  unknown  populations  of  special 
status  plant  and  animal  species  in  or  near  a 
treated  site  would  be  susceptible  to  any 
impacts  discussed  under  Impacts  to  Vegetation 
and  Impacts  to  Fish  and  Wildlife.    Special 
status  plants  and  animals  may  also  benefit 
from  vegetation  treatments  designed  to 
enhance  habitat;  for  example,  prescribed 
burning  or  the  removal  of  competing  exotics. 

As  discussed  in  Chapter  2,  all  BLM  actions  will 
be  evaluated  for  potential  effects  on  State  and 
federally  listed  threatened  or  endangered 
species.    If  the  evaluation  indicates  a  "no 
effect"  situation,  the  action  may  proceed.    If 
the  evaluation  indicates  a  "may  affect"  situation 
(may  affect  includes  both  beneficial  and 
adverse  impacts)  on  a  federally  listed  species 
and  the  adverse  impacts  cannot  be  eliminated, 
Section  7  consultation  with  the  U.S.  Fish  and 
Wildlife  Service  must  be  conducted.    BLM  does 
not  have  the  authority  to  make  a  "no  affect" 
finding  if  a  "may  affect"  situation  exists.    For 
federally  proposed  species,  a  Section  7 
conference  will  be  conducted.    There  are  no 
legal  requirements  for  Federal  candidate 
species  other  than  BLM  policy  for  multiple-use 
management  and  to  eliminate  the  need  for 
listing.    BLM  will  consult  with  appropriate  State 
agencies  for  adverse  impacts  to  State-listed 
species. 

Wilderness  and  Special 
Areas 

All  vegetation  treatments  in  Wilderness  Study 
Areas  (WSAs)  and  designated  wilderness 
areas  would  be  conducted  to  avoid  impairing 
the  wilderness  characteristics  of  the  area. 
Actions  in  WSAs  are  guided  by  the  Interim 
Management  Policy  (IMP)  until  Congress 
makes  a  final  wilderness  decision.    The  IMP 
(1987,  page  47e)  states,  "In  'grandfathered' 
grazing  operations,  if  vegetative  manipulation 
had  been  done  on  the  allotment  before 
October  21,  1976,  and  its  impacts  were 
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noticeable  to  the  average  visitor  on  that  date, 
the  improvement  may  be  maintained  by 
applying  the  same  treatment  again  on  the  land 
previously  treated."    Because  most  treated 
areas  would  have  been  deleted  from  the  WSAs 
because  of  impacts  on  naturalness,  few  of 
these  types  of  situations  should  occur. 

Vegetation  treatments  in  designated  wilderness 
must  follow  the  guidance  contained  in  BLM's 
Wilderness  Management  Manual  (1983,  8560- 
.37A3(h)(2)).    The  guidance  states: 

Plant  control  must  be  approved  only  for: 

(a)  Native  plants  when  needed  to  maintain 
livestock  grazing  operations  where  practiced 
prior  to  the  designation  of  wilderness. 

(b)  Noxious  farm  weeds  by  grubbing  or  with 
chemicals  when  they  threaten  lands  outside 
wilderness  or  are  spreading  within  the 
wilderness,  provided  the  control  can  be 
affected  [sic]  without  serious  impacts  on 
wilderness  values. 


Manual  Methods 

Manual  treatments  would  be  the  least  obtrusive 
method  for  use  in  wilderness  areas;  they  are 
also  the  most  expensive  and  least  practical. 
Manual  treatments  can  be  very  selective  and 
would  minimize  damage  to  nontarget 
vegetation.    This  treatment  would  be  best 
suited  for  small  areas  invaded  by  noxious 
weeds. 

Mechanical  Methods 

Mechanical  treatment  of  vegetation  would,  in 
most  cases,  be  incompatible  with  wilderness 
(or  WSA)  management.    In  very  limited,  site- 
specific  cases,  mechanical  means  may  be 
appropriate  if  no  other  method  is  feasible. 
Also,  areas  mechanically  treated  in  the  past 
may  need  to  be  treated  again,  although  most 
areas  affected  by  mechanical  treatment  have 
been  deleted  from  the  wilderness  process. 
Mechanical  treatments  also  could  be 
detrimental  to  other  special  areas,  affecting 
their  scenic  value,  at  least  in  the  short  term. 
Positive  effects  in  the  longer  term  could 
include  greater  vegetation  diversity,  increased 
wildlife  habitat,  and  better  research  and 
education  opportunities. 


Biological  Methods 

Biological  methods  of  vegetation  treatment  that 
may  be  considered  for  BLM  use  include 
grazing  animals,  insects,  and  pathogens. 
Because  of  their  special  status,  wilderness  and 
special  areas  have  strict  guidelines  for 
vegetative  treatment.    Biological  control  by 
grazing  animals  in  WSAs  would  only  be 
practiced  as  specified  in  the  Interim 
Management  Policy.    Vegetation  management 
in  designated  wilderness  areas  must  follow 
guidance  contained  in  BLM's  Wilderness 
Management  Manual  (1983).    Insects  and 
pathogens  are  good  candidates  for  serving  as 
biological  agents  for  noxious  weed  control  in 
wilderness  areas,  because  they  are  host- 
specific  and  help  restore  the  natural  vegetative 
diversity  of  the  treated  area. 

Prescribed  Burning 

Prescribed  burning  is  the  most  "natural"  of  the 
proposed  vegetation  treatment  methods; 
however,  the  BLM  manual  states  that 
prescribed  burning  may  not  be  used  solely  as 
vegetation  treatment  in  wilderness  areas. 
Prescribed  burning  may  be  used  to  maintain 
fire-dependent  natural  ecosystems  and  to 
reduce  the  risk  of  wildfires.    Prescribed 
burning  could  be  beneficial  in  some  areas, 
such  as  ponderosa  pine  forests  or  chaparral 
shrublands,  where  fire  exclusion  has  affected 
the  ecosystem's  natural  balance. 

Chemical  Methods 

Chemical  methods  may  be  used  to  remove 
noxious  weeds,  as  long  as  they  are  used 
without  adversely  affecting  wilderness  values. 
Determining  whether  to  conduct  aerial  spraying 
on  wilderness  and  WSAs  would  have  to  be 
done  on  a  site-specific  basis.    Chemical 
treatment  on  other  special  status  lands  may  be 
used  to  eliminate  the  adverse  visual  effects  of 
other  treatment  methods,  such  as  chaining  and 
blading. 

Human  Health  and  Safety 

Manual  methods  of  vegetation  treatment  should 
not  affect  members  of  the  public  because  they 
would  not  handle  any  of  the  equipment 
involved.    Workers  may  receive  minor  injuries 
from  using  hand  tools.    Workers  using  power 
tools  also  face  some  risk  of  major  injury. 
Although  mechanical  methods  should  not  affect 
the  public,  they  would  be  at  slight  risk  of  injury 
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from  flying  debris  if  they  were  near  a  mowing 
operation  on  a  highway  right-of-way  project. 
Workers  would  be  at  risk  from  the  same  types 
of  injuries  that  agricultural  or  construction 
workers  face  when  they  use  tractors  and  other 
heavy  equipment.    Neither  workers  nor 
members  of  the  public  should  be  affected  by 
any  biological  vegetation  treatment  methods. 

Sensitive  members  of  the  public  and  some 
workers  may  experience  minor  ill  effects, 
including  eye  and  lung  irritation  from  the 
smoke  of  prescribed  fires.    Workers  may  suffer 
burns  from  igniting  or  managing  prescribed 
fires,  although  normal  safety  precautions 
should  minimize  this  possibility.    Escaped  fires 
may  place  workers  or  members  of  the  public  at 
risk,  but,  again,  safety  precautions  should 
minimize  the  possibility  of  escapes  and  should 
limit  any  risk  to  human  health  if  wildfires 
occur. 

Herbicide  use  results  in  few  risks  to  members 
of  the  public,  although  they  may  be  affected 
under  worst  case  conditions  or  if  they  are 
exposed  as  a  result  of  an  accidental  spraying 
or  spill.    There  are  risks  to  workers  from 
herbicides,  particularly  in  applications  to  oil 
and  gas  sites  or  rights-of-way,  because  of  the 
high  application  rates  used. 

Manual  Methods 

The  public  is  not  at  risk  from  manual  methods 
of  vegetation  treatment;  only  workers  are  likely 
to  be  affected.    Manual  methods  use  hand 
labor  to  remove  competing  vegetation, 
unwanted  plants,  and  noxious  weeds  or  to 
create  conditions  favorable  for  a  desirable 
plant's  growth.    Techniques  include  cutting 
brush  and  vegetation  with  brush  saws  or  chain 
saws,  pulling  weeds  by  hand,  scalping  the  soil, 
and  mulching  the  vegetation  into  the  soil 
cover.    Manual  methods  are  one  of  the  most 
expensive  treatments  and  consequently  are 
used  on  less  than  10  percent  of  the  total 
annual  acreage  treated. 

Although  most  treatments  would  be  conducted 
with  hand-held  implements,  approximately  3 
percent  of  the  manual  activities  would  involve 
hand  pulling.    Hand  pulling  exposes  workers  to 
the  hazards  of  physical  contact  with  irritant 
weeds,  such  as  leafy  splurge  {Euphorbia 
esula),  common  tansy  {Tanacetum  vulgare), 
and  poison  ivy  (Rhus  radicans),  that  cause 
blisters,  inflammation,  and  dermatitis. 
Sensitive  individuals  may  react  to  the  pollen  of 
ragweed  (Ambrosia  sp.),  and  the  close  contact 
of  hand  pulling  could  cause  significant 
discomfort. 


Some  manual  treatment  programs  take  place 
in  remote  wildlife  habitat  areas.    Workers  who 
happen  to  surprise  or  frighten  animals  are  at 
risk  from  animal  bites  or  attacks.    Workers 
also  risk  exposure  to  biting  and  sucking 
insects,  such  as  ticks  and  mosquitos.    Certain 
tick  species  carry  various  diseases,  including 
Rocky  Mountain  spotted  fever  and  Lyme 
Disease.    The  high  potential  for  encountering 
poisonous  snakes  during  manual  treatments 
presents  another  human  health  risk. 
Moreover,  many  treatment  areas  are  remote, 
and  the  time  necessary  to  obtain  medical 
attention  might  complicate  some  cases  of 
snakebite  poisoning. 

Workers  using  manual  treatments  need 
physical  stamina  and  muscular  strength.    When 
temperatures  are  high,  workers  may 
experience  increased  fatigue,  heat  exhaustion, 
or  heat  stroke.    Falls  or  other  accidents  may 
occur.    Continual  work  in  rugged  terrain  may 
cause  or  exacerbate  existing  chronic  health 
problems,  such  as  ligament  damage  or 
arthritis.    In  extreme  cases,  exertion  from 
manual  methods  in  rugged  terrain  may  bring 
on  a  heart  attack  or  stroke  in  susceptible 
workers. 

Other  potential  hazards  related  to  manual 
operations  include  injuries  from  handtools, 
such  as  axes,  brushhooks,  machetes,  and 
mattocks,  and  hand-held  power  tools,  such  as 
chain  saws  and  brush  saws.    Workers  may  cut 
themselves  with  tools,  be  hit  by  falling  brush, 
or  fall  onto  the  sharp  ends  of  cut  stumps  or 
brush.    Injuries  could  range  from  minor  cuts, 
sprains,  bruises,  or  abrasions  to  severe 
injuries,  such  as  major  arterial  bleeding  or 
compound  bone  fractures.    Unusually  severe 
injuries,  especially  in  remote  regions,  may  be 
fatal.    Although  the  total  acreage  treated  with 
manual  methods  under  Alternatives  1,  2,  3, 
and  4  varies  by  less  than  5  percent,  risks 
would  increase  as  the  total  area  treated  by 
these  methods  is  enlarged. 

Mechanical  Methods 

Mechanical  vegetation  treatment  methods 
should  not  affect  the  public.    Members  of  the 
public  would  be  at  slight  risk  of  injury  from 
flying  debris  if  they  were  near  a  mowing 
operation  on  a  highway  right-of-way  project. 
Workers  would  be  at  risk  from  the  same  types 
of  injuries  that  agricultural  or  construction 
workers  face  when  they  use  tractors  and  other 
heavy  equipment.    High  noise  levels 
associated  with  heavy  equipment  operations 
may  cause  operators  to  experience  partial 
hearing  impairment.    Providing  hearing 
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protection  tor  workers  and  notifying  the  public 
of  field  operations  should  be  sufficient  to  avoid 
hearing  loss.    Machinery  operators  (tractor 
operators)  could  be  injured  by  losing  control  of 
equipment  on  steep  terrain  or  by  coming  into 
contact  with  falling  trees,  flying  debris  and 
rocks,  and  brush.    Operators  may  be  severely 
injured  by  overturning  tractors.    Proper 
treatment  design  and  planning  can  minimize 
these  risks. 

Biological  Methods 

Biological  vegetation  treatment  methods 
include  the  selected  grazing  of  cattle,  goats, 
and  sheep  and  selected  introduction  of 
parasitic  insects  for  controlling  noxious  weeds. 
Selective  livestock  grazing  is  the  most  common 
biological  treatment,  accounting  for  94  percent 
of  the  acreage  treated  using  this  method. 
Effective  biological  treatment  requires  the 
correct  combinations  of  grazing  animals, 
growth  season,  system  of  grazing,  and 
stocking  rates  to  achieve  a  grazing-induced 
reduction  of  less  desirable  or  competing 
vegetation. 

The  biological  treatment  program  acreage 
remains  constant  under  Alternatives  1,  2,  3, 
and  4.    Under  Alternative  5,  there  is  a  slight 
decrease  in  the  total  acreage  to  be  treated  by 
this  method.    The  combination  of  livestock 
numbers  and  duration  of  grazing  may  result  in 
relatively  high  volumes  of  fecal  matter 
deposited  on  biological  treatment  sites.    This 
factor  and  the  tendency  for  animals  to 
congregate  near  live  water  sources  create  a 
potential  for  fecal  contamination  of  surface 
waters.    Members  of  the  public  who  drink 
water  downstream  of  these  biologically  treated 
sites  may  be  exposed  to  fecally  contaminated 
water.    However,  these  risks  are  minimized  by 
using  stock  tanks  (alternate  water  sources), 
constructing  range  fences,  and  moving  and 
dispersing  grazing  stock  within  treatment 
areas. 

Insects  are  used  for  vegetation  treatment  on 
approximately  6  percent  of  the  land  identified 
for  biological  treatment.    Pathogens  are  used 
for  vegetation  treatment  on  less  than  0.5 
percent  of  the  acreage  in  the  biological 
program.    Both  of  these  treatments  involve 
using  parasitic  organisms  to  suppress 
populations  of  a  specific  targeted  species  of 
unwanted  plants,  competing  plants,  or  noxious 
weeds.    Insect  and  pathogen  programs  are 
carefully  studied  to  ensure  that  they  will  not 
harm  other  nontarget  or  desirable  vegetation 
species. 


These  biological  methods  are  unlikely  to  cause 
human  health  effects.    Evidence  is  insufficient 
to  conclude  that  there  is  a  potential  for  fecally 
derived,  waterborne  disease  as  a  result  of 
livestock  grazing.    The  insects  and  pathogens 
proposed  for  use  are  target-specific.    As  more 
insects  and  pathogens  become  available  as 
biological  control  agents,  more  will  be  released 
on  BLM-administered  lands. 


Prescribed  Burning 

This  section  presents  a  summary  of  the  risks 
to  members  of  the  public  and  workers  from  the 
use  of  prescribed  burning  as  a  vegetation 
treatment  method.    A  detailed  analysis  is  found 
in  Appendix  D. 

Risks  From  Fire 

If  a  burn  escapes  and  causes  a  wildfire, 
members  of  the  public  in  adjacent  areas  may 
be  endangered. 

Prescribed  burning  presents  various  hazards  to 
ground  crews,  who  could  possibly  receive 
injuries  ranging  from  minor  burns  to  severe 
burns  that  may  result  in  permanent  tissue 
damage.    However,  standard  safety 
procedures,  protective  gear,  and  training  are 
integrated  into  every  prescribed  fire  plan  and 
are  expected  to  reduce  or  eliminate  most 
hazards.    If  a  burn  escapes  and  causes  a 
wildfire,  the  potential  is  higher  for  severe 
worker  injuries,  including  fatalities. 

Risks  From  Smoke 

A  quantitative  assessment  was  made  of  the 
risks  to  members  of  the  public  and  workers 
from  exposure  to  the  combustion  products  of 
vegetation  that  may  result  from  a  prescribed 
burn.    The  hazard  presented  by  the  various 
combustion  products  was  evaluated,  exposures 
were  estimated,  and  risks  were  assessed. 

Hazard  Evaluation 

Substances  that  may  be  found  in  wood  smoke 
include  particulate  matter,  carbon  dioxide, 
nitrogen  oxides,  aldehydes,  and  ketones.  The 
proportion  of  each  varies  widely,  depending  on 
factors  such  as  moisture  content  in  the 
vegetation  and  the  temperature  of  the  fire. 

Particulate  matter  is  a  result  of  incomplete  fuel 
combustion.    Fine  particulate  matter,  with  a 
particle  diameter  of  less  than  2.5  microns,  has 
a  greater  ability  than  do  larger  particles  to 
avoid  the  body's  defense  mechanisms  and 
reach  the  lungs.    Carbon  dioxide,  nitrogen 
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oxide,  and  other  gaseous  components  of 
smoke  generally  decompose  or  diffuse  into  the 
atmosphere  relatively  quickly.    However,  some 
may  attach  to  particulate  matter  and  remain 
more  concentrated  and  protected  from 
decomposition.    For  example,  aldehydes,  which 
inhibit  the  removal  of  foreign  material  from  the 
respiratory  tract,  may  be  absorbed  onto  the 
surface  of  particles.    Polynuclear  aromatic 
hydrocarbons,  or  PAHs,  are  of  significant 
toxicological  concern  in  evaluating  health 
effects  from  wood  smoke.    The  PAHs  in  wood 
smoke  include  at  least  five  carcinogenic 
chemicals — benzo(a)pyrene, 
benzo(c)phenanthrene,  perylene, 
benzo(g,h,i)perylene,  and  the 
benzofluoranthenes. 

Exposure  Estimation 

Exposures  to  the  carcinogenic  and  possibly 
carcinogenic  PAHs  in  wood  smoke  from 
burning  vegetation  were  estimated  using 
methods  developed  by  Dost  (1986).    Various 
atmospheric  exposure  levels  were  estimated 
that  might  be  experienced  by  members  of  the 
public  and  workers,  providing  a  range  of  doses 
from  typical  to  worst  case.    A  detailed 
explanation  of  the  methodology  is  presented  in 
Appendix  D. 

Risk  Analysis 

Risks  were  calculated  by  multiplying  the 
atmospheric  concentrations  of  the  combustion 
products  by  the  total  exposure  time  and  the 
cancer  potency  of  each  chemical.    Based  on 
these  calculations,  estimated  cancer  risks  are 
not  expected  to  exceed  the  criteria  of  1  in  1 
million  for  any  member  of  the  public  or  worker, 
even  in  extreme  cases,  as  a  result  of  the 
carcinogenic  PAHs  in  the  smoke  from  burning 
vegetation.    The  cancer  risk  probabilities  are 
presented  in  Appendix  D. 

Smoke  from  prescribed  fires  will  affect  air 
quality.    Sensitive  members  of  the  public  may 
experience  eye,  throat,  or  lung  irritation  from 
these  exposures.    Possible  effects  on  workers 
as  a  result  of  smoke  exposure  may  include 
eye  irritation,  coughing,  and  shortness  of 
breath. 


Risks  From  Herbicides  Used 
Brown-and-Burn  Operation 


'u  a 


Vegetation  may  be  treated  with  herbicides 
several  weeks  before  beginning  a  prescribed 
burn,  with  the  goal  of  drying  the  vegetation  to 
accomplish  a  more  efficient  burn.    The 
herbicides  that  may  be  used  in  this  method  of 


treatment  are  2,4-D,  glyphosate,  hexazinone, 
picloram,  and  triclopyr. 

In  this  assessment  of  risk  from  volatilization  of 
herbicide  residues,  the  atmospheric  levels  of 
the  herbicides  were  compared  to  threshold 
limit  values  (TLVs),  which  indicate  an 
acceptable  daily  exposure  level  for  workers  to 
airborne  chemicals  over  the  course  of  their 
careers.    Appendix  D  includes  detailed 
information  on  the  estimation  of  the 
atmospheric  herbicide  levels  that  may  result 
from  a  brown-and-burn  operation  and  a 
comparison  of  those  levels  to  TLVs. 

All  estimated  exposure  levels  are  significantly 
less  than  the  levels  determined  to  be  safe 
exposure  levels.    The  risks  were  calculated 
using  a  smoke  density  that  is  likely  to  occur 
onsite  and  therefore  represent  risks  to  workers. 
Members  of  the  public  would  be  exposed  to 
much  lower  atmospheric  concentrations  than 
these  and  would  have  a  margin  of  safety  that 
is  even  greater  than  that  calculated  for 
workers.    Based  on  this  method  of  risk 
estimation,  neither  workers  nor  the  public  are 
expected  to  be  at  risk  from  the  herbicide 
residues  volatilized  in  a  brown-and-burn 
operation. 

Impacts  by  Program  Areas 

Prescribed  fire  will  only  be  used  as  a 
vegetation  treatment  method  on  rangeland  and 
public  domain  forests  in  the  BLM  program. 
Therefore,  there  will  be  no  effects  on  human 
health  from  the  use  of  this  method  on  oil  and 
gas  sites,  rights-of-way,  or  recreational  and 
cultural  sites. 

Effects  on  human  health  from  the  use  of 
prescribed  fire  on  rangeland  and  in  forests 
vary  by  the  type  of  land,  based  on  the  amount 
of  fuel  available  for  burning  and  its  moisture 
content.    Drier  fuel  produces  more  smoke.    A 
grassland  with  several  thousand  pounds  per 
acre  of  fine  fuels,  all  of  which  will  essentially 
be  consumed,  may  produce  far  more  smoke 
than  a  forest  underburn,  where  there  is  just 
enough  litter  to  carry  the  fire.    The  risk  of 
short-term  health  effects  from  smoke  in  a 
grass  fire  could  be  high  to  those  in  the 
immediate  vicinity,  because  essentially  all  of 
the  fuel  is  consumed  in  the  flaming  front  of  the 
fire;  however,  safety  equipment  and  standard 
operating  procedures  mandated  by  BLM 
minimize  the  potential  for  these  effects. 
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Chemical  Methods 

Potential  human  health  effects  from  using  the 
19  proposed  herbicides — amitrole,  atrazine, 
bromacil,  chlorsulfuron,  clopyralid,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate, 
hexazinone,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  simazine,  sulfometuron 
methyl,  tebuthiuron,  and  triclopyr  (Table  1-2) 
— the  inert  ingredient  kerosene,  and  the 
herbicide  carrier  diesel  oil  were  evaluated  in  a 
risk  assessment  (Appendix  E).    In  essence,  the 
risk  assessment  quantified  general  systemic 
and  reproductive  human  health  risks  for  a 
given  herbicide  by  dividing  the  dose  found  to 
produce  no  ill  effects  in  laboratory  animal 
studies  by  the  exposure  a  person  might  get 
from  applying  the  herbicide  or  from  being  near 
an  application  site.    Human  cancer  risk  was 
calculated  for  those  herbicides  that  caused 
tumor  growth  in  laboratory  animal  studies  by 
multiplying  a  person's  estimated  lifetime  dose 
of  the  herbicide  by  a  cancer  probability  value 
(cancer  potency)  calculated  from  the  animal 
tumor  data.    The  risk  assessment  included  a 
qualitative  analysis  of  the  risk  of  heritable 
mutations  and  synergistic  effects. 

Risk  Assessment  Structure 

The  risk  assessment  consisted  of  three 
steps — a  hazard  analysis,  an  exposure 
analysis,  and  a  risk  analysis. 

The  hazard  presented  by  a  chemical  pesticide 
is  its  characteristic  toxicity  or  poisonous  quality 
that  may  cause  human  health  effects.    Those 
effects  may  be  brief  and  reversible,  such  as 
nasal  irritation  or  nausea  in  humans  who 
receive  small  amounts,  or  much  more  severe, 
such  as  permanent  organ  damage  or,  in  the 
extreme,  death  from  larger  amounts.    All 
chemicals  are  injurious  to  health  at  some  level 
of  intake,  even  commonly  consumed  items 
such  as  aspirin,  table  salt,  and  sugar.    The 
more  toxic  chemicals  produce  severe  effects  in 
much  lower  amounts  than  the  less  toxic 
chemicals. 

Exposure  is  the  amount  of  pesticide  in  a 
person's  immediate  surroundings  (in  the  air,  on 
the  skin,  in  the  food  eaten,  or  in  drinking 
water).    The  amount  that  enters  the  body— that 
one  ingests,  inhales,  or  has  penetrated  the 
skin  during  a  specified  time  period — is  the 
dose.    A  single  dose  is  usually  expressed  in 
milligrams  of  chemical  per  kilogram  of  a 
person's  body  weight  (mg/kg).    Doses  that 
occur  over  time  are  expressed  per  unit  of  time 
as  milligrams  per  kilogram  per  day 
(mg/kg/day). 


Risk  from  a  chemical  pesticide  is  the 
probability  or  expectation  that  if  a  person  is 
exposed  to  the  chemical  under  a  specified  set 
of  circumstances  (for  example,  if  one  eats 
berries  growing  near  a  site  that  has  just  been 
sprayed),  that  person  may  receive  a  dose  that 
causes  him  or  her  to  experience  the  kinds  of 
toxic  effects  seen  in  laboratory  toxicity  studies 
on  that  chemical.    Human  health  risk  in  the 
BLM  vegetation  treatment  program  is  the 
possibility  that  humans  will  experience  toxic 
effects  from  exposure  to  one  of  the  proposed 
herbicides. 

Hazard  Analysis 

Evaluations  of  potential  human  health  effects 
caused  by  pesticide  exposure  are  generally 
based  on  results  of  toxicity  tests  in  laboratory 
animals.    The  hazard  analysis  section 
(Appendix  E,  Section  E3)  describes  the  human 
health  effects  associated  with  each  of  the  BLM 
herbicides.    These  laboratory  animal  data  were 
supplemented  by  data  on  actual  human 
exposure  when  available. 

The  routes  of  administration  of  test  material  for 
laboratory  animal  toxicity  testing  are  selected 
based  on  the  most  probable  route  of  human 
exposure.    These  routes  of  exposure  include 
oral  (by  consumption  of  feed  mixed  with  test 
material),  dermal  (application  of  the  test 
material  to  the  skin),  and  inhalation  (exposure 
through  breathing  vapors  or  aerosol  fumes). 
Levels  of  exposure  (or  doses)  are  expressed 
as  milligrams  of  the  chemical  per  kilogram  of 
body  weight  of  the  test  animal. 

The  reference  dose  (or  acceptable  daily  intake) 
is  an  estimate  (with  uncertainty  spanning 
perhaps  an  order  of  magnitude)  of  daily 
exposure  of  the  human  population  (including 
sensitive  subgroups)  that  is  not  likely  to  have 
an  appreciable  risk  of  harmful  effects  during  a 
lifetime  (EPA  1988a).    The  reference  dose, 
established  by  EPA,  is  selected  using  the 
lowest  no-observed-effect  level  (NOEL)  from 
the  most  relevant  test  species.    An  uncertainty 
factor  of  100  is  usually  applied  (10  to  account 
for  variation  within  the  test  animal  species  and 
10  for  extrapolation  from  animals  to  humans). 
The  reference  dose  value  is  relevant  in  this 
discussion  to  the  toxicity  of  the  vegetation 
treatment  herbicides  because  it  provides  a 
useful  point  of  reference  by  which  to  gauge 
potential  exposures  of  workers  and  the  public 
used  in  this  analysis. 

Toxicological  tests  that  were  reviewed  are  in 
six  categories. 
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Acute  Toxicity 

Acute  toxicity  studies  are  conducted  to 
determine  the  LD50  (the  median  lethal 
dose)— the  single  dose  that  kills  50  percent  of 
the  test  animals.    Acute  toxicity  tests  also  are 
used  to  estimate  dosage  levels  for  longer  term 
studies.    Acute  toxicity  studies  are  usually 
conducted  over  a  1-  to  14-day  period, 
depending  on  the  purpose  of  the  study. 

Subchronlc  Toxicity 

Subchronic  studies  establish  the  dose  level  at 
which  no  effects  are  observed  in  the  test 
animals.    This  level  is  termed  the  NOEL.    This 
type  of  toxicity  study  generally  lasts  3  weeks 
to  3  months. 

Chronic  Toxicity 

Chronic  toxicity  studies  are  longer  (1  to  2 
years)  studies  conducted  to  establish  a  NOEL. 
Chronic  studies  are  useful  in  determining  the 
long-term  effects  of  a  chemical,  particularly  its 
carcinogenic  effects. 

Reproductive/Developmental  Toxicity 

Reproductive  studies  are  conducted  to 
determine  whether  a  chemical  may  diminish 
reproductive  success,  shown  by  effects  on  the 
fertility  (production  of  germ  cells),  fetotoxicity 
(direct  toxicity  on  the  developing  fetus), 
maternal  toxicity,  and  survival  and  weight  of 
offspring.    Developmental  studies  (also  called 
teratology  studies)  determine  the  potential  of  a 
chemical  to  cause  malformation  in  an  embryo 
or  developing  fetus  between  the  time  of 
conception  and  birth. 

Oncogenicity/Carcinogenicity  Studies 

Oncogenicity  studies  examine  the  potential  for 
a  chemical  to  cause  malignant  (cancerous)  or 
benign  (noncancerous)  tumors  when  consumed 
over  the  test  animal's  lifetime.    Data  on  tumor 
formation  are  used  to  determine  a  cancer 
potency  value.    This  value  is  defined  as  the 
increase  in  likelihood  of  getting  cancer  from  a 
unit  increase  (1  mg/kg/day)  in  the  dose  of  a 
chemical  and  is  expressed  as  the  probability 
per  mg\kg\day. 

Mutagenicity  Assays 

Mutagenicity  assays  are  used  to  determine  the 
ability  of  a  chemical  to  cause  physical  changes 
(mutations)  in  an  organism's  basic  genetic 
material. 


Figure  3-3  summarizes  the  acute  oral  LD50 
values  in  rats  for  each  chemical.    Figure  3-4 
summarizes  NOELs  for  general  systemic 
effects,  such  as  decreases  in  body  weight  and 
food  consumption,  gross  or  microscopic 
abnormalities  in  tissues,  or  changes  in 
hematology  and  blood  chemistry.    Figure  3-5 
presents  NOELs  for  reproductive  or 
developmental  effects.    Sources  for  the  data  in 
figures  3-3,  3-4,  and  3-5  are  found  in  Section 
E3  of  Appendix  E. 

Exposure  Analysis 

The  human  health  risk  assessment  analyzed 
potential  health  effects  to  anyone  who  might 
be  exposed  to  the  proposed  herbicides  or 
carriers  as  a  result  of  BLM  rangeland,  forest 
land,  oil  and  gas  site,  right-of-way,  or 
recreational  and  cultural  site  vegetation 
treatments.    The  risk  assessment  estimated 
human  exposures  for  the  herbicides  proposed 
to  be  used  for  each  category  of  treatment  at 
the  application  rates  listed  in  Table  1-2.    The 
detailed  methodology  (Appendix  E,  Section  E4) 
used  to  estimate  human  exposures  to  the 
proposed  BLM  herbicides  is  outlined  here. 

Two  groups  of  people  were  considered  at  risk 
from  each  type  of  treatment — the  public  (who 
could  be  exposed  if  herbicide  spray  drift  got 
on  their  skin,  if  they  brushed  up  against 
sprayed  vegetation,  if  they  ate  food  items  such 
as  berries  growing  in  or  near  sprayed  areas  or 
fish  containing  herbicide  residues,  or  if  they 
consumed  water  containing  residues)  and 
workers  (including  aerial,  ground  vehicle, 
backpack,  and  ground  hand  applicators). 
Exposure  scenarios  to  estimate  worker  and 
public  exposures  were  created  for  each  of  the 
five  categories  of  treatment:    rangeland, 
forests,  rights-of-way,  oil  and  gas  sites,  and 
recreation  areas. 

To  represent  the  range  of  possible  exposures 
from  the  BLM  vegetation  treatment  program, 
three  levels  of  exposure  were  estimated — 
routine-realistic,  routine-worst  case,  and 
accidental. 

Routine-realistic  exposure  scenarios  used 
assumptions  about  typical  herbicide 
applications,  including  herbicides  used  and 
application  rates  (Table  1-2),  average  site  size, 
and  normal  distance  to  exposure  points  to 
estimate  worker  and  public  doses  that  might 
occur  as  a  result  of  routine  herbicide 
applications. 

Routine-worst  case  scenarios  were  based  on 
extreme  values  of  the  routine-realistic 
application  characteristics,  including  largest 
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Figure  3-3.    Oral  LD50s  in  rats  (mg/kg/day). 
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Figure  3-4.    Systemic  NOELs  (mg/kg/day). 
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Figure  3-5.    Reproductive  NOELs  (mg/kg/day). 
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site  size  and  closest  distance  to  exposure 
points  to  estimate  the  higher  doses  that  might 
occur  in  less  than  5  percent  of  all  treatments. 
Routine-worst  case  assumptions  were 
incorporated  in  the  analysis  to  obtain  the 
maximum  exposures  that  may  occur,  except  in 
the  case  of  an  accident. 

Because  the  potential  for  error  exists  in  all 
human  activity,  accidental  exposure  levels 
were  estimated  for  a  number  of  events  that,  in 
fact,  may  occur  only  rarely  or  never  in  the 
course  of  implementing  BLM's  proposed 
vegetation  treatment  program. 

Exposure  Estimates  for  the  Public 

Members  of  the  public  could  be  exposed  to  the 
herbicides  through  dermal,  inhalation,  and 
dietary  routes.    Mathematical  modeling 
(detailed  in  Appendix  E,  Section  E4),  based  on 
field  studies  of  herbicide  residues,  was  used  to 
estimate  residue  deposition  on  skin,  in  water, 
and  on  vegetation  resulting  from  spray  drift. 
Dermal  and  inhalation  exposures  to  the  public 
were  estimated  using  routine-realistic  and 
routine-worst  case  assumptions  about  the 
distance  they  are  exposed  downwind  of  a 
treated  site.    Dietary  exposure  to  the  public 
was  estimated  using  three  possible  diet  items, 
which  included  eating  0.4  kg  (0.9  lb)  of  berries 
with  drift  residue,  drinking  2  liters  (about  2 
quarts)  of  pond  water  that  has  received  drift, 
and  eating  0.4  kg  (0.9  lb)  of  fish  from  a  pond 
that  has  received  spray  drift. 

In  addition  to  estimating  public  exposures  from 
each  exposure  route,  multiple  exposures  were 
estimated  assuming  an  individual  could  be 
exposed  in  several  ways  as  a  result  of  a 
single-spray  operation.    These  multiple 
exposures,  representing  the  worst  case  for 
cumulative  public  exposure  from  one 
application,  included  the  following: 

•     Hiker — having  dermal  exposure  from 
spray  drift;  contacting  vegetation 
receiving  spray  drift,  specific  for  a  hiker; 
or  drinking  2  liters  of  water  from  a  pond 

^ivinn   cnrau  drift 


receiving  spray  drift. 


Berrypicker— touching  vegetation  with 
drift  residues,  specific  for  a  berrypicker; 
drinking  2  liters  of  water  from  a  pond 
receiving  spray  drift;  or  eating  0.4  kg  of 
berries  that  have  received  spray  drift. 

Angler — having  dermal  exposure  from 
spray  drift;  touching  vegetation  with  drift 
residues,  specific  for  a  hiker;  drinking  2 
liters  of  water  from  a  pond  receiving 
spray  drift;  or  eating  0.4  kg  of  fish  that 


were  taken  from  a  pond  receiving  spray 
drift. 

■     Nearby  resident — having  dermal  exposure 
from  spray  drift;  or  contacting  vegetation 
receiving  spray  drift,  specific  for  a  hiker. 

Lifetime  Exposure  Estimates  for  Public  Cancer 
Risk 

The  cancer  risk  analysis  for  the  public  was 
based  on  four  exposures  per  year  for  5  years 
over  a  70-year  lifetime.    Nineteen  of  the 
exposures  were  assumed  to  be  at  the  routine- 
realistic  level;  one  was  assumed  to  be  at  the 
worst  case  level.    This  is  in  line  with  the 
estimated  5-percent  probability  of  a  person 
receiving  a  worst  case  exposure. 

Worker  Exposure  Estimates 

Workers  may  be  exposed  dermally  or  by 
inhalation  during  routine  operations,  such  as 
mixing  and  loading  herbicides  into  application 
equipment  or  applying  herbicides  to  sites. 
Actual  field  worker  exposure  monitoring  studies 
were  used  to  estimate  doses  to  workers. 

Four  different  types  of  workers  (aerial 
applicators,  backpack  applicators,  ground 
vehicle  applicators,  and  ground  hand 
applicators)  were  used  to  estimate  doses  to 
workers  in  the  routine-realistic  and  routine- 
worst  case  scenarios.    For  all  worker 
scenarios,  routine-realistic  exposures  were 
calculated  assuming  average  adjusted 
exposure  rates  based  on  field  study  data 
(detailed  in  Appendix  E,  Section  E4)  and 
application  rates  and  frequencies  estimated  for 
the  BLM  vegetation  treatment  program. 

Lifetime  Exposure  Estimates  for  Worker 
Cancer  Risk 

Carcinogenic  risk  for  workers  was  calculated 
based  on  10  years  of  employment  with  6,  9, 
10,  and  14  exposures  per  year  for  aerial, 
ground  vehicle,  backpack,  and  ground  hand 
applicators  respectively.    Workers  are  assumed 
to  receive  9  years  of  realistic  exposures  and  1 
year  of  worst  case  exposures. 

Exposure  Estimates  From  Accidents 

Accidental  doses  to  the  people  were  estimated 
using  the  following  scenarios: 

•     Consumption  of  2  liters  of  water  from  a 
reservoir  that  has  received  an  accidental 
jettison  of  80  gallons  from  an  aircraft. 
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•  Consumption  of  2  liters  of  water  that  has 
received  a  spill  of  2,000  gallons  of 
herbicide  mix  from  a  batch  truck. 

•  Consumption  of  0.4  kg  berries  that  have 
been  directly  sprayed. 

•  Dermal  and  inhalation  exposure  from  a 
direct  spray. 

•  Consumption  of  2  liters  of  water  that  has 
been  directly  sprayed. 

•  Consumption  of  0.4  kg  of  fish  from  a 
pond  that  has  been  directly  sprayed. 

•  Immediate  reentry — dermal  exposure  of  a 
hiker  or  a  berrypicker  from  contacting 
vegetation  at  a  site  that  has  just  been 
sprayed. 

Uncertainty  in  the  Risk  Analysis 

There  is  uncertainty  in  relating  dose  levels 
used  in  laboratory  animal  studies  to  doses  that 
may  cause  health  effects  in  humans.    To  allow 
for  the  uncertainty  in  extrapolating  from  NOELs 
in  laboratory  animals  to  safe  levels  for 
humans,  uncertainty  factors  of  10  were  used  to 
account  for  interspecies  differences  (animals  to 
humans)  and  10  to  account  for  intraspecies 
differences  (variations  of  sensitivity  within  the 
human  population).    This  10  times  10  or  100- 
fold  safety  factor  was  used  in  this  analysis  to 
evaluate  acceptable  risk  levels.    The  margin  of 
safety  (MOS)  between  the  estimated  exposure 
and  the  NOEL  is  based  on  a  comparison  with 
the  dose  level  that  produced  no  effects  in 
laboratory  animals.    Because  most  laboratory 
animal  NOELs  were  established  from  daily 
exposures  of  up  to  2  years,  this  comparison 
tends  to  overestimate  risks  to  humans. 

Human  Health  Risk  Analysis 

The  risk  from  a  chemical  pesticide  is  the 
probability  or  expectation  that  if  a  person  is 
exposed  to  the  chemical  under  a  specified  set 
of  circumstances  (for  example,  if  he  or  she 
eats  berries  growing  near  a  site  that  has  just 
been  sprayed),  he  or  she  may  receive  a  dose 
that  causes  him  or  her  to  experience  the  kinds 
of  toxic  effects  seen  in  laboratory  toxicity 
studies  on  that  chemical.    Human  health  risk  in 
the  BLM  vegetation  treatment  program  is  the 
possibility  that  humans  will  experience  toxic 
effects  from  exposure  to  one  of  the  proposed 
herbicides. 

This  section  describes  the  potential  human 
health  effects  of  using  the  19  proposed  BLM 
herbicides  and  carriers  in  BLM's  vegetation 
treatment  program.    This  risk  analysis 


quantifies  general  systemic  and  reproductive 
human  health  risks  for  a  given  herbicide  by 
dividing  the  dose  found  to  produce  no  ill 
effects  in  laboratory  animal  studies  by  the 
exposure  a  person  might  get  from  applying  the 
herbicide  or  from  being  near  an  application 
site.    Human  cancer  risk  has  been  calculated 
for  those  herbicides  that  have  caused  tumor 
growth  in  laboratory  animal  studies  by 
multiplying  a  person's  estimated  lifetime  dose 
of  the  herbicide  by  a  cancer  probability  value 
(cancer  potency)  calculated  from  the  animal 
tumor  data.    The  risk  analysis  includes  a 
qualitative  analysis  of  the  risk  of  heritable 
mutations,  synergistic  effects,  and  cumulative 
effects. 

The  risk  analysis  compared  the  scenario- 
based  estimates  of  doses  to  workers  and  the 
public  with  the  toxicity  levels  detailed  in  the 
hazard  analysis.    These  comparisons  were 
used  to  determine  the  risk  to  humans  under 
the  specified  circumstances  of  exposure. 

For  threshold  effects,  the  doses  were 
compared  to  NOELs  determined  in  the  most 
sensitive  animal  test  species.    An  MOS,  which 
is  the  animal  NOEL  divided  by  the  estimated 
human  dose,  was  computed  to  relate  the 
doses  and  effects  seen  in  animals  to  estimated 
doses  and  possible  effects  in  humans.    For 
example,  an  animal  NOEL  of  20  mg/kg  divided 
by  an  estimated  human  dose  of  0.2  mg/kg 
gives  an  MOS  of  100,  which  is  comparable  to 
the  100-fold  safety  factor  described  in  the 
Hazard  Analysis  section  as  being  generally 
recognized  as  safe  for  humans.    The  larger 
the  margin  of  safety  (the  smaller  the  estimated 
human  dose  compared  to  the  animal  NOEL), 
the  lower  the  risk  to  human  health.    Where 
MOSs  are  greater  than  100,  the  risk  can  be 
considered  low  to  negligible  for  the  chemical  in 
question.    MOSs  less  than  100  indicate  a  risk 
of  toxic  effects  and  should  be  the  focus  of 
mitigation  measures. 

When  an  estimated  dose  exceeded  a  NOEL, 
the  dose  was  divided  by  the  NOEL  and  the 
MOS  preceded  with  a  negative  sign.    The 
result  was  not  an  MOS,  but  simply  a  negative 
ratio.    A  negative  ratio  does  not  necessarily 
lead  to  the  conclusion  that  there  will  be  human 
toxic  effects  because  NOELs  used  in  this  risk 
analysis  are  levels  at  which  no  adverse  effects 
were  observed  in  long-term  animal  studies. 
Negative  MOSs,  however,  identify  the  most 
important  exposures  to  mitigate.    Estimated 
doses  are  not  likely  to  occur  often  or  on  a 
long-term  basis.    This  applies  particularly  to 
doses  that  are  not  likely  to  occur  more  than 
once,  such  as  those  to  the  public. 
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Systemic  effects  were  evaluated  based  on  the 
lowest  systemic  NOEL  found  in  a  chronic  or 
subchronic  feeding  study  of  dogs,  rats,  or 
mice.    Reproductive  effects  were  evaluated 
based  on  the  lowest  maternal  toxic,  fetotoxic, 
or  teratogenic  NOEL  found  in  a  two-  or  three- 
generation  reproductive  study  or  in  a 
teratology  study. 

An  analysis  of  cancer  risk  was  conducted  for 
the  pesticides  suspected  to  be  possible  human 
carcinogens  by  multiplying  estimates  of  lifetime 
dose  by  cancer  potency  estimates  derived  from 
laboratory  animal  study  data  to  obtain  a 
probability  that  a  tumor  will  occur  as  a  result 
of  the  specified  exposure.    Cancer  risk  from 
the  herbicides  for  the  public  has  been 
calculated  for  20  exposures  (19  realistic,  1 
worst  case)  in  a  lifetime.    Cancer  risk  to 
workers  from  the  pesticides  has  been 
calculated  assuming  10  years  of  employment, 
with  9  years  of  realistic  and  1  year  of  worst 
case  exposures. 

Mutagenic  risks  for  these  herbicides  were 
evaluated  on  a  qualitative  rather  than  a 
quantitative  basis,  with  a  statement  of  the 
probable  risk  based  on  the  available  evidence 
of  mutagenicity  and  carcinogenicity  in 
laboratory  studies. 

Overview  of  Risk  Assessment 

There  are  no  risks  to  members  of  the  public 
from  the  use  of  hand  application  methods  in 
any  of  the  programs,  even  assuming  worst 
case  conditions.    There  are  no  significant  risks 
to  members  of  the  public  from  the  application 
of  any  herbicide  by  any  method  used  by  BLM 
on  public  recreation  and  cultural  sites,  even  in 
the  worst  case  scenario.    Routine-realistic 
applications  of  amitrole  to  rangeland,  public 
domain  forest  land,  or  rights-of-way  by  aerial 
or  ground  mechanical  methods  may  lead  to  a 
significant  risk  to  members  of  the  public  of 
experiencing  systemic  effects,  as  well  as 
increasing  the  risk  of  cancer  beyond  the 
criterion  of  a  1  in  1  million  probability.    For 
routine-realistic  rangeland  treatments,  this  risk 
is  only  present  as  a  result  of  eating  fish  from 
a  body  of  water  that  has  received  amitrole 
spray  drift  or  for  the  multiple  exposures  of  an 
angler.    However,  the  conservative 
assumptions  made  during  the  risk  assessment 
may  have  overstated  exposures  and  therefore 
risks,  especially  considering  the  remote 
location  of  most  treatment  sites. 

Workers  applying  the  herbicides  on  a  regular 
basis  face  some  risks,  even  assuming  typical 
working  conditions.    These  risks  increase  with 
the  number  of  acres  treated  in  a  day  and  the 


toxicity  of  the  herbicides  used  in  each  program 
area. 

In  general,  mixer-loaders  face  higher  risks 
from  several  herbicides  in  aerial  applications 
than  do  pilots  or  fuel  truck  operators. 
However,  certain  herbicides  present  risks  to 
each  of  these  aerial  application  team  members 
in  all  programs  in  which  aerial  spraying  is 
used.    With  the  exception  of  fuel  truck 
operators,  even  typical  exposures  present 
some  degree  of  risk. 

Backpack  applicators  are  not  at  risk  from 
typical  exposures  that  may  be  encountered 
during  rangeland  or  public  recreation  and 
cultural  site  applications,  but  a  risk  is  present 
when  treating  public  domain  forests,  oil  and 
gas  sites,  or  rights-of-way. 

Except  for  workers  treating  public  recreation 
and  cultural  sites,  the  applicators,  mixer- 
loaders,  and  applicator/mixer-loaders  in  ground 
mechanical  operations  face  some  degree  of 
risk,  even  in  typical  scenarios.    Risks  for 
mixer-loaders  are  generally  higher  than  those 
of  applicators  or  of  applicator/mixer-loaders, 
who  divide  their  time  between  the  two  tasks. 

Workers  using  hand  application  methods  are 
faced  with  some  risks,  even  in  the  realistic 
case.    Use  of  atrazine,  2,4-D,  triclopyr,  or 
tebuthiuron  most  commonly  leads  to  risks  in 
excess  of  the  criteria  employed  in  this  risk 
assessment. 

Accidents  present  significant  risks  to  any 
person  who  may  receive  the  indicated 
exposures.    The  probability  of  any  of  these 
events  occurring  is  small,  however,  because  of 
normal  safety  precautions  during  applications, 
the  remoteness  of  treatment  units,  the  use  of 
protective  clothing  by  workers,  and  standard 
operating  procedures  required  by  BLM. 
Combined  with  this  fact,  the  possibility  of 
adverse  health  effects,  such  as  those  that  may 
be  predicted  from  accidental  exposures,  is 
remote. 

The  following  discussions  present  the  results 
of  the  risk  analysis  for  the  herbicides  and 
carriers  proposed  for  use  on  BLM-managed 
lands  in  the  13  Western  States.    The 
estimated  exposures  on  which  the  risk 
estimates  are  based  were  calculated  using  the 
herbicide  application  information  and  methods 
described  in  Appendix  E,  Section  E4.    The 
MOSs  and  cancer  risk  values  are  based  on  the 
methods  described  briefly  in  this  chapter  and 
in  detail  in  Appendix  E,  Section  E5.    The  risks 
that  exceed  the  risk  criteria  (MOS  less  than 
100  or  cancer  risk  greater  than  1  in  1  million) 
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are  summarized  in  Tables  3-6  through  3-20  for 
each  program  for  members  of  the  public  and 
workers.    In  the  following  sections,  risks  are 
discussed  only  for  those  scenarios  in  which 
the  risks  exceed  these  criteria. 

Risks  From  Rangeland  Herbicide  Treatments 

Those  applications  that  present  a  significant 
risk  from  herbicide  use  on  rangeland  under  the 
BLM  program  are  summarized  in  Table  3-6  for 
members  of  the  public  and  Table  3-7  for 
workers.    The  herbicides  used  on  rangeland 
are  amitrole,  atrazine,  clopyralid,  2,4-D, 
dalapon,  dicamba,  glyphosate,  hexazinone, 
imazapyr,  picloram,  tebuthiuron,  and  triclopyr, 
as  well  as  the  carriers  diesel  oil  and  kerosene. 

Risks  to  Members  of  the  Public.    In  routine- 
realistic  cases,  members  of  the  public  may  be 
at  risk  of  systemic  effects  or  have  an 
increased  cancer  risk  from  some  exposures 
that  may  result  from  the  use  of  amitrole  to 
treat  rangeland  vegetation. 

Aerial  Applications.    Routine-realistic  aerial 
applications  of  the  BLM  herbicides  present  few 
risks  to  members  of  the  public.    The  MOS  is 
less  than  100  for  systemic  effects  from  eating 
fish  from  a  body  of  water  that  has  received 
amitrole  spray  drift  and  for  the  cumulative 
exposure  that  an  angler  may  receive  from 
amitrole  exposure. 

Routine-worst  case  aerial  applications  present 
a  risk  of  systemic  effects  from  drinking  water 
that  has  received  amitrole  spray  drift;  from 
eating  fish  from  a  body  of  water  that  has  been 
contaminated  with  drift  from  nearby  amitrole  or 
2,4-D  applications;  from  cumulative  exposure 
to  amitrole  by  a  hiker,  berrypicker,  or  angler; 
and  from  cumulative  exposure  to  2,4-D  by  an 
angler. 

No  routine  aerial  applications  of  the  herbicides 
on  rangeland  present  a  significant  risk  of 
adverse  reproductive  or  teratogenic  effects  to 
members  of  the  public.  An  angler's  cumulative 
exposure  to  amitrole  results  in  a  risk  of  cancer 
that  slightly  exceeds  the  cancer  probability  risk 
criterion  of  1  in  1  million. 

Backpack  Applications.    Backpack  applications  of 
herbicides  on  rangeland  do  not  present  any 
significant  risks  to  members  of  the  public. 
There  are  no  significant  risks  of  reproductive 
or  teratogenic  effects  to  members  of  the  public 
from  backpack  applications  of  the  BLM 
herbicides  on  rangeland.    No  cancer  risk 
estimate  exceeds  1  in  1  million  for  a  member 
of  the  public  in  this  scenario. 


Ground  Mechanical  Applications.    Routine- 
realistic  and  routine-worst  case  ground 
mechanical  applications  of  amitrole  present  a 
risk  of  systemic  effects  from  vegetation  contact 
by  a  berrypicker  and  from  the  cumulative 
exposure  of  a  berrypicker.    No  significant 
adverse  reproductive  effects  were  predicted  for 
members  of  the  public  from  ground  mechanical 
applications  on  rangeland.    Vegetation  contact 
by  a  berrypicker  may  result  in  a  significant 
cancer  risk  from  amitrole,  as  may  the 
cumulative  exposure  received  by  a  berrypicker. 

Hand  Applications.   BLM  does  not  use  these 
methods  on  rangeland. 

Risks  to  Workers.    In  routine-realistic  cases, 
some  workers  may  be  at  risk  of  systemic 
effects  from  amitrole,  atrazine,  2,4-D,  dalapon, 
dicamba,  tebuthiuron,  triclopyr,  or  diesel  oil; 
reproductive  effects  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  tebuthiuron,  or 
triclopyr;  and  increased  carcinogenic  risk  from 
amitrole,  atrazine,  or  2,4-D. 

Aerial  Applications.    Imazapyr  and  picloram  risk 
estimates  for  workers  in  aerial  applications 
result  in  MOSs  greater  than  100  in  both  the 
routine-realistic  case  and  routine-worst  case 
for  all  aerial  application  worker  categories. 
Imazapyr  is  not  considered  carcinogenic  in  this 
risk  assessment.    Although  picloram  may  be  a 
potential  carcinogen,  cancer  risk  estimates  are 
less  than  1  in  1  million  for  all  workers  in  aerial 
rangeland  herbicide  applications. 

Routine-realistic  aerial  applications  of 
herbicides  to  BLM-managed  rangeland  may 
result  in  significant  risks  of  systemic  effects  to 
pilots  from  amitrole,  atrazine,  2,4-D,  or  triclopyr 
and  to  mixer-loaders  from  amitrole,  atrazine, 
2,4-D,  dalapon,  dicamba,  tebuthiuron,  triclopyr, 
or  diesel  oil.    No  high  systemic  risks  for  fuel 
truck  operators  are  expected  as  a  result  of 
routine-realistic  aerial  applications.    In  the 
routine-worst  case,  there  are  significant  risks 
to  pilots  from  amitrole,  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  hexazinone, 
tebuthiuron,  triclopyr,  diesel  oil,  or  kerosene;  to 
mixer-loaders  from  amitrole,  atrazine, 
clopyralid,  2,4-D,  dalapon,  dicamba, 
glyphosate,  hexazinone,  tebuthiuron,  triclopyr, 
diesel  oil,  or  kerosene;  or  to  fuel  truck 
operators  from  atrazine  or  2,4-D. 

In  the  routine-realistic  case,  significant 
reproductive  risks  are  present  for  pilots  from 
the  use  of  atrazine,  2,4-D,  dicamba,  or 
tebuthiuron  and  for  mixer-loaders  from 
atrazine,  2,4-D,  dalapon,  dicamba,  glyphosate, 
or  tebuthiuron.    There  are  no  high  reproductive 
risks  to  fuel  truck  operators  under  realistic 
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Table  3-7.    High  Risks  to  Workers  From  Herbicide  Use  on  Rangeland 


u 

■ 
'■J 


Exposure  Scenario 


Aerial  Applications 
Pilot 

Mixer/loader 

Fuel  Truck  Operator 

Backpack  Applications 
Applicator 

Ground  Mechanical  Operations 
Applicator 

Mixer/loader 
Applicator/mixer/loader 


Typical  Exposures 


Worst-case  Exposures 


Systemic 


AT,  4D 


AM,  AT,  4D 


AT,  4D 


Reproductive 


Systemic 


Reproductive 


AM,  AT,  4D,  TC  AT,  4D,  DC,  TB 


AM,  AT,  4D,  DP,  AT,  4D,  DP, 

DC,  TB,  TC,  DE  DC,  GP,  TB 


AT 


AT 


AT 


AM,  AT,  4D,  DP, 
DC,  GP,  HX,  TB, 
TC,  DE,  KE 

AM,  AT,  CP,  4D, 
DP,  DC,  GP,  HX, 
TB,  TC,  DE,  KE 

AT,  4D 


AT,  4D,  DP,  DC, 
GP,  TB,  TC 


AT,  4D,  DP,  DC, 
GP,  TB,  TC 


AT,  DC 


Cancer 


AM,  AT,  4D 


AM,  AT,  4D 


us 


(a 

(0 

to 

AM,  AT,  4D, 

AT,  4D,  DP, 

AT,  4D 

CO 

DP,  TC,  DE 

DC,  GP 

o' 

AM,  AT,  4D,  DP,  DC, 

AT,  4D,  DP,  DC, 

AT,  4D 

3 

3 

GP,  TB,  TC,  DE 

GP,  TB,  TC 

AM,  AT,  4D,  DP, 

AT,  4D,  DP, 

AT,  4D 

m 
w 

DC,  TB,  TC,  DE 

DC,  GP,  TB 

AM,  AT,  4D,  DP,  DC, 

AT,  4D,  DP,  DC, 

AT,  4D 

GP,  TB,  TC,  DE 

GP,  TB,  TC 

Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10"6. 

Legend: 
AM  =  Am'rtrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron; 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine; 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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conditions.    In  the  routine-worst  case,  there 
are  significant  adverse  reproductive  risks  to 
pilots  and  mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  tebuthiuron,  or 
triclopyr  and  to  fuel  truck  operators  from 
atrazine  or  dicamba. 

Cancer  risks  exceed  1  in  1  million  for  pilots 
and  mixer-loaders  from  amitrole,  atrazine,  or 
2,4-D.    No  estimated  cancer  risks  for  fuel  truck 
operators  in  rangeland  aerial  herbicide 
applications  exceed  1  in  1  million. 

Backpack  Applications.    Backpack  applicators 
are  not  expected  to  face  any  significant 
systemic,  reproductive,  or  cancer  risks  from 
the  use  of  clopyralid,  hexazinone,  imazapyr, 
picloram,  tebuthiuron,  or  kerosene  on 
rangeland. 

Routine-realistic  backpack  applications  of 
herbicides  to  BLM-managed  rangeland  are  not 
expected  to  result  in  significant  systemic  risks 
to  applicators.    However,  in  the  routine-worst 
case  scenario,  there  are  high  systemic  risks 
from  amitrole,  atrazine,  2,4-D,  dalapon, 
triclopyr,  and  diesel  oil. 

There  are  no  significant  reproductive  risks  to 
backpack  applicators  applying  herbicides  to 
rangeland  in  the  realistic  case.    In  the  worst 
case,  there  are  notable  risks  from  atrazine, 
2,4-D,  dalapon,  dicamba,  and  glyphosate. 

Cancer  risk  estimates  are  significant  for 
backpack  applicators  using  atrazine  or  2,4-D 
on  rangeland. 

Ground  Mechanical  Applications.    No  excess 
systemic,  reproductive,  or  cancer  risks  to 
workers  from  rangeland  herbicide  application 
by  ground  mechanical  methods  are  expected 
to  result  from  the  use  of  clopyralid, 
hexazinone,  imazapyr,  picloram,  or  kerosene. 

For  workers  using  ground  mechanical 
equipment  to  apply  herbicides  to  rangeland, 
there  are  significant  systemic  risks  in  the 
routine-realistic  case  for  applicators  and 
applicator/mixer-loaders  from  atrazine  or  2,4-D 
and  for  mixer-loaders  from  amitrole,  atrazine, 
or  2,4-D.    In  the  worst  case,  there  are  high 
risks  to  applicators  and  applicator/mixer- 
loaders  from  amitrole,  atrazine,  2,4-D,  dalapon, 
dicamba,  glyphosate,  tebuthiuron,  triclopyr,  or 
diesel  oil  and  to  mixer-loaders  from  amitrole, 
atrazine,  2,4-D,  dalapon,  dicamba,  tebuthiuron, 
triclopyr,  or  diesel  oil. 

In  the  realistic  case,  there  are  significant 
reproductive  risks  from  atrazine  to  applicators, 
mixer-loaders,  and  applicator/mixer-loaders.    In 


the  worst  case,  high  reproductive  risks  are 
expected  for  applicators  and  applicator/mixer- 
loaders  from  atrazine,  2,4-D,  dalapon, 
dicamba,  glyphosate,  tebuthiuron,  or  triclopyr 
and  for  mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  or  tebuthiuron. 

There  are  significant  cancer  risks  from  ground 
mechanical  rangeland  herbicide  application  for 
applicators,  mixer-loaders,  and 
applicator/mixer-loaders  from  atrazine  and 
2,4-D. 

Hand  Applications.    Hand  application  of 
herbicides  is  not  used  on  BLM-managed 
rangeland. 

Risks  From  Public  Domain  Forest  Land 
Herbicide  Treatments 

Scenarios  in  which  the  MOSs  are  less  than 
100  or  cancer  risk  probabilities  are  greater 
than  1  in  1  million  are  summarized  in 
Table  3-8  for  members  of  the  public  and 
Table  3-9  for  workers.    The  herbicides  used  on 
public  domain  forest  lands  are  amitrole, 
atrazine,  chlorsulfuron,  2,4-D,  dalapon, 
dicamba,  glyphosate,  hexazinone,  imazapyr, 
picloram,  simazine,  tebuthiuron,  and  triclopyr, 
as  well  as  the  carriers  diesel  oil  and  kerosene. 

Risks  to  Members  of  the  Public.    In  the 

routine-realistic  case,  members  of  the  public 
may  be  at  risk  of  systemic  effects  and  have  an 
increased  carcinogenic  risk  from  the  use  of 
amitrole  on  forests. 

Aerial  Applications.    Routine-realistic  aerial 
application  of  BLM  herbicides  to  public  domain 
forest  land  may  present  a  significant  risk  of 
adverse  systemic  effects  to  members  of  the 
public  from  eating  fish  from  a  body  of  water 
that  has  received  amitrole  spray  drift  and  from 
the  multiple  exposures  to  amitrole  that  an 
angler  may  receive.    Worst  case  aerial 
applications  pose  elevated  systemic  risks  to 
berrypickers  from  vegetation  contact  with 
foliage  contaminated  by  atrazine  spray  drift,  to 
those  drinking  water  contaminated  by  amitrole 
spray  drift,  to  those  eating  fish  from  a  body  of 
water  contaminated  by  spray  drift  from  amitrole 
or  2,4-D,  to  hikers  with  multiple  exposures  to 
amitrole,  and  to  berrypickers'  or  anglers' 
multiple  exposures  to  amitrole,  atrazine,  or 
2,4-D. 

Members  of  the  public  are  not  expected  to 
have  any  significant  reproductive  risks  from  the 
routine-realistic  aerial  application  of  the  BLM 
herbicides  to  public  domain  forest  land. 
However,  in  the  routine-worst  case,  there  is  a 
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Table  3-8.    High  Risks  to  Members  of  the  Public  From  Herbicide  Use  on  Public-Domain  Forest  Land 


Typical  Exposures Worst-case  Exposures 

Exposure  Scenario  Systemic  Reproductive  Systemic  Reproductive  Cancer 


Aerial  Applications 

Spray  Drift,  Dermal 

— 

Vegetation  Contact,  Hiker 

— 

Vegetation  Contact,  Picker 

— 

Drinking  Water 

— 

Eating  Berries 

— 

Eating  Fish 

AM 

Hiker 

— 

Berrypicker 

— 

Angler 

AM 

Nearby  Resident 

— 

Backpack  Applications 

Spray  Drift,  Dermal 

— 

Vegetation  Contact,  Hiker 

— 

Vegetation  Contact,  Picker 

— 

Drinking  Water 

— 

Eating  Berries 

— 

Eating  Fish 

— 

Hiker 

— 

Berrypicker 

— 

Angler 

— 

Nearby  Resident 

Ground  Mechanical  Applications 

Spray  Drift,  Dermal 

— 

Vegetation  Contact,  Hiker 

— 

Vegetation  Contact,  Picker 

AM 

Drinking  Water 

— 

Eating  Berries 

— 

Eating  Fish 

— 

Hiker 

— 

Berrypicker 

AM 

Angler 

— 

Nearby  Resident 

AT  —  — 

AM  —  — 

AM,  4D  —  — 

AM  —  — 

AM,  AT,  4D  AT  — 

AM,  AT,  4D  —  AM  Do 

—  —  —  r- 
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s 

(3 
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AM,  AT,  4D  AT  AM 


AM,  AT,  4D  AT  AM 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  106. 

AM  =  Amitrole-  AT  =  Atrazine-  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron;  GP  =  Glyphosate; 
HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron; 


Table  3-9.    High  Risks  to  Workers  From  Herbicide  Use  on  Public-Domain  Forest  Land 


Exposure  Scenario 


Aerial  Applications 
Pilot 

Mixer-loader 

Fuel  Truck  Operator 


Typical  Exposures 


Systemic 


AT,  4D 


AT,  4D,  TC 


Reproductive 


AT 


AT 


Worst-case  Exposures 


Systemic 


AM,  AT,  4D,  DP,  DC, 
HX,  SI,  TB,  TC,  DE 

AM,  AT,  4D,  DP, 
DC,  GP,  HX,  SI, 
TB,  TC,  DE 

AT,  4D 


Reproductive 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 


AT 


Cancer 


AT,  4D,  SI 
AM,  AT,  4D,  SI 


DJ 


Backpack  Applications 
Applicator 

Ground  Mechanical  Operations 
Applicator 

Mixer-loader 

Applicator/mixer-loader 


AT 


AT,  4D 


AT,  4D 


AT,  4D 


AT 


AT 


AT 


AT 


AM,  AT,  4D,  DP 
HX,  SI,  TC,  DE 


AM,  AT,  4D,  DP, 
DC,  GP,  HX,  SI, 
TB,  TC,  DE 

AM,  AT,  4D,  DP,  HX, 
SI,  TB,  TC,  DE 


AM,  AT,  4D,  DP,  HX, 
SI,  TB,  TC,  DE 


AT,  4D,  DP,  DC 
GP,  SI,  TB,  TC 


AT,  4D,  DP,  DC,  GP, 
SI,  TB,  TC 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 


AT,  4D,  SI 


AT,  4D,  SI 


AT,  4D,  SI 


AT,  4D,  SI 
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Hand  Applications 
Applicator 


AT,  4D,  TC 


AT,  TB 


AM,  AT,  CS,  4D,  DP 
SI,  TB,  TC,  DE 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 


AT,  4D,  SI 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10*. 

Legend: 

AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Daiapon;  DC  =  Dicamba;  DU  =  Diuron;  GP  =  Glyphosate- 

HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron-  TC  ='Triclopyr 

DE  =  Diesel;  KE  =  Kerosene.  ' 
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significant  risk  to  berrypickers  who  may  be 
exposed  through  several  routes  to  atrazine. 

Single  routes  of  exposure  are  unlikely  to  result 
in  a  significant  cancer  risk  to  members  of  the 
public  from  aerial  applications.    The  multiple 
exposures  received  by  an  angler  may  lead  to  a 
significant  cancer  risk  from  amitrole. 

Backpack  Applications.    Estimated  systemic 
MOSs  for  members  of  the  public  for  routine 
exposures  in  this  scenario  are  all  greater  than 
100.    There  are  no  significant  reproductive 
risks  to  members  of  the  public  from 
routineexposures  in  this  scenario.    There  are 
no  significant  cancer  risks  to  members  of  the 
public  from  backpack  applications  of  herbicides 
on  BLM-managed  public  domain  forest  land. 

Ground  Mechanical  Applications.    In  the  routine- 
realistic  case,  members  of  the  public  may  have 
a  risk  of  adverse  systemic  effects  from  the  use 
of  ground  mechanical  herbicide  application  of 
amitrole.    In  the  routine-worst  case,  there  is  a 
significant  risk  of  systemic  effects  from 
vegetation  contact  by  a  berrypicker  and  the 
multiple  exposures  that  a  berrypicker  may 
receive  from  amitrole,  atrazine,  and  2,4-D. 

In  the  routine-realistic  case,  there  are  no 
significant  reproductive  risks  from  the  ground 
mechanical  herbicide  application  to  members 
of  the  public.    In  the  routine-worst  case,  there 
is  a  significant  risk  of  reproductive  effects  from 
atrazine  from  the  vegetation  contact  that  a 
berrypicker  may  have  and  the  multiple 
exposures  of  a  berrypicker. 

A  significant  risk  of  cancer  exists  from  amitrole 
from  the  vegetation  contact  and  the  multiple 
exposures  that  a  berrypicker  may  have. 

Hand  Applications.    No  significant  risks  of 
systemic  effects,  reproductive  effects,  or 
cancer  are  expected  for  members  of  the  public 
as  a  result  of  hand  applications  of  herbicides 
to  BLM-managed  public  domain  forest  land. 

Risks  to  Workers.    Routine-realistic  exposures 
of  some  workers  may  result  in  notable 
systemic  risks  from  atrazine,  2,4-D,  or  triclopyr; 
reproductive  risks  from  atrazine  or  tebuthiuron; 
and  carcinogenic  risks  from  amitrole,  atrazine, 
2,4-D,  or  simazine. 

Aerial  Applications.    MOSs  are  greater  than  100 
and  cancer  risks  less  than  1  in  1  million  for 
workers  aerially  applying  chlorsulfuron, 
imazapyr,  picloram,  or  kerosene  to  BLM- 
managed  public  domain  forest  land. 


In  the  routine-realistic  case,  there  are 
significant  risks  of  adverse  systemic  effects  to 
pilots  from  atrazine  or  2,4-D  and  to  mixer- 
loaders  from  atrazine,  2,4-D,  or  triclopyr. 
MOSs  are  all  above  100  for  fuel  truck 
operators  in  the  realistic  case.    In  the  routine- 
worst  case,  there  are  significant  systemic  risks 
to  pilots  from  amitrole,  atrazine,  2,4-D, 
dalapon,  dicamba,  hexazinone,  simazine, 
tebuthiuron,  triclopyr,  or  diesel  oil;  to  mixer- 
loaders  from  amitrole,  atrazine,  2,4-D,  dalapon, 
dicamba,  glyphosate,  hexazinone,  simazine, 
tebuthiuron,  triclopyr,  or  diesel  oil;  and  to  fuel 
truck  operators  from  atrazine  or  2,4-D. 

In  the  routine-realistic  case,  aerial  herbicide 
application  to  public  domain  forest  land  may 
result  in  significant  reproductive  risks  from 
atrazine  to  pilots  and  mixer-loaders.    Fuel 
truck  operators'  MOSs  are  all  above  100  under 
realistic  conditions.    In  the  routine-worst  case, 
there  are  significant  reproductive  risks  to  pilots 
and  mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  simazine, 
tebuthiuron,  or  triclopyr  and  to  fuel  truck 
operators  from  atrazine. 

In  this  scenario,  cancer  risks  exceed  1  in  1 
million  for  pilots  from  atrazine,  2,4-D,  and 
simazine,  and  for  mixer-loaders  from  amitrole, 
atrazine,  2,4-D,  and  simazine.    Cancer  risks 
for  fuel  truck  operators  are  all  less  than  1  in  1 
million. 

Backpack  Applications.    No  significant  systemic, 
reproductive,  or  cancer  risks  are  predicted  for 
backpack  applicators  applying  herbicides  in 
BLM-managed  public  domain  forest  land  from 
chlorsulfuron,  imazapyr,  picloram,  or  kerosene. 

In  the  routine-realistic  case,  backpack 
applicators  have  a  notable  systemic  risk  from 
atrazine.    In  the  routine-worst  case,  there  are 
significant  systemic  risks  from  amitrole, 
atrazine,  2,4-D,  dalapon,  hexazinone,  simazine, 
triclopyr,  and  diesel  oil. 

Reproductive  risk  is  present  for  applicators  in 
the  realistic  case  from  atrazine.    In  the  worst 
case,  high  reproductive  risks  are  posed  by 
atrazine,  2,4-D,  dalapon,  dicamba,  glyphosate, 
simazine,  tebuthiuron,  and  triclopyr. 

Significant  cancer  risks  are  present  for 
applicators  from  atrazine,  2,4-D,  and  simazine. 

Ground  Mechanical  Applications.    Workers  using 
ground  mechanical  equipment  to  treat  BLM- 
managed  public  domain  forest  lands  are  not 
expected  to  have  any  significant  systemic, 
reproductive,  or  cancer  risks  from  the  use  of 
chlorsulfuron,  imazapyr,  picloram,  or  kerosene. 
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The  use  of  ground  mechanical  equipment  to 
apply  herbicides  on  public  domain  forest  land 
results  in  systemic  risks  to  applicators  from 
atrazine  and  to  mixer-loaders  and 
applicator/mixer-loaders  from  atrazine  and 
2,4-D  in  the  routine-realistic  case.    Using  worst 
case  assumptions,  significant  systemic  risks 
are  posed  for  applicators  from  amitrole, 
atrazine,  2,4-D,  dalapon,  dicamba,  glyphosate, 
hexazinone,  simazine,  tebuthiuron,  triclopyr, 
and  diesel  oil  and  for  mixer-loaders  and 
applicator/mixer-loaders  from  amitrole,  atrazine, 
2,4-D,  dalapon,  hexazinone,  simazine, 
tebuthiuron,  triclopyr,  and  diesel  oil.    In  the 
routine-realistic  case,  atrazine  poses  significant 
reproductive  risks  for  applicators,  mixer- 
loaders,  and  applicator/mixer-loaders.    In  the 
worst  case,  there  are  significant  reproductive 
risks  for  applicators,  mixer-loaders,  and 
applicator/mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

For  ground  mechanical  treatment  of  public 
domain  forest  lands,  worker  cancer  risks 
exceed  1  in  1  million  for  applicators,  mixer- 
loaders,  and  applicator/mixer-loaders  from 
atrazine,  2,4-D,  and  simazine. 

Hand  Applications.   The  hand  applicator  on 
BLM-managed  public  domain  forest  land  is  not 
expected  to  face  any  significant  systemic, 
reproductive,  or  cancer  risks  from  the  use  of 
hexazinone,  imazapyr,  picloram,  or  kerosene. 

In  the  routine-realistic  case,  workers  using 
hand  equipment  to  treat  public  domain  forest 
land  with  herbicides  may  have  notable 
systemic  risks  from  the  use  of  atrazine,  2,4-D, 
or  triclopyr.    In  the  routine-worst  case, 
systemic  risks  are  high  to  hand  applicators 
from  amitrole,  atrazine,  chlorsulfuron,  2,4-D, 
dalapon,  simazine,  tebuthiuron,  triclopyr,  or 
diesel  oil. 

Routine-realistic  reproductive  MOSs  are  less 
than  100  for  hand  applicators  using  atrazine  or 
tebuthiuron.    In  the  worst  case,  there  are  high 
reproductive  risks  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

Cancer  risks  exceed  1  in  1  million  for  the  hand 
applicator  on  public  domain  forest  land  from 
atrazine,  2,4-D,  and  simazine. 

Risks  From  Oil  and  Gas  Site  Herbicide 
Treatments 

Significant  risks  from  herbicide  applications  on 
BLM-managed  oil  and  gas  sites  are  presented 
in  Table  3-10  for  members  of  the  public  and 


Table  3-11  for  workers.    The  herbicides  used 
on  oil  and  gas  sites  are  amitrole,  atrazine, 
bromacil,  chlorsulfuron,  clopyralid,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate, 
hexazinone,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  simazine,  sulfometuron 
methyl,  tebuthiuron,  and  triclopyr,  and  the 
carriers  diesel  oil  and  kerosene. 

Risks  to  Members  of  the  Public.    In  the 

routine-realistic  case,  no  significant  systemic, 
reproductive,  or  carcinogenic  risks  are 
expected  for  members  of  the  public  as  a  result 
of  herbicide  application  to  oil  and  gas  sites. 

Aerial  Applications.    Routine-realistic  aerial 
applications  of  herbicides  on  oil  and  gas  sites 
are  not  expected  to  result  in  any  significant 
risks  of  systemic  effects  to  members  of  the 
public.    Routine-worst  case  applications  may 
lead  to  significant  risks  from  atrazine  and 
diuron  as  a  result  of  dermal  exposure  to  spray 
drift,  the  multiple  exposures  of  a  hiker,  or  the 
multiple  exposures  of  a  nearby  resident. 

Routine-realistic  aerial  application  to  oil  and 
gas  sites  is  not  expected  to  result  in  any 
significant  reproductive  risks  to  members  of  the 
public.    However,  in  the  routine-worst  case, 
atrazine  presents  significant  reproductive  risks 
from  dermal  exposure  to  spray  drift  and  the 
multiple  exposures  that  may  be  received  by  a 
hiker  or  a  nearby  resident. 

Estimated  cancer  risk  probabilities  for  members 
of  the  public  as  a  result  of  aerial  applications 
of  herbicides  on  BLM-managed  oil  and  gas 
sites  do  not  exceed  1  in  1  million. 

Backpack  Applications.    Routine-realistic 
backpack  applications  of  herbicides  on  BLM- 
managed  oil  and  gas  sites  are  not  expected  to 
result  in  any  adverse  systemic  effects  for 
members  of  the  public.    No  significant 
reproductive  effects  for  members  of  the  public 
are  expected  from  routine-realistic  backpack 
applications  on  oil  and  gas  sites.    Cancer  risks 
estimated  for  members  of  the  public  as  a 
result  of  oil  and  gas  site  backpack  herbicide 
application  do  not  exceed  1  in  1  million. 

Ground  Mechanical  Applications.    There  are  no 
expected  significant  systemic  or  reproductive 
risks  to  members  of  the  public  from  ground 
mechanical  herbicide  application  on  BLM- 
managed  oil  and  gas  sites.    No  cancer  risks  in 
this  scenario  exceed  1  in  1  million. 

Hand  Applications.   There  are  no  expected 
significant  systemic,  reproductive,  or  cancer 
risks  to  members  of  the  public  from  the  hand 
application  of  herbicides  to  oil  and  gas  sites. 
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Table  3-10.    High  Risks  to  Members  of  the  Public  From  Herbicide  Use  on  Oil  and  Gas  Sites 


Exposure  Scenario 


Aerial  Applications 
Spray  Drift,  Dermal 
Vegetation  Contact,  Hiker 
Hiker 
Nearby  Resident 


Typical  Exposures 


Worst-case  Exposures 


Systemic 


Reproductive 


Systemic 


Reproductive 


Cancer 


AT,  DU 

AT,  DU 
AT,  DU 


AT 

AT 
AT 


03 


Backpack  Applications 
Spray  Drift,  Dermal 
Vegetation  Contact,  Hiker 
Hiker 
Nearby  Resident 

Ground  Mechanical  Applications 
Spray  Drift,  Dermal 
Vegetation  Contact,  Hiker 
Hiker 
Nearby  Resident 


J* 


© 


fi- 
ll- 

3 

® 

2 

-:- 
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Note:   High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  106. 

Legend: 
AM  =  Amrtrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsuffuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron; 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsuffuron  methyl;  PC  =  Picloram;  SI  =  Simazine; 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 


Table  3-11.    High  Risks  to  Workers  From  Herbicide  Use  on  Oil  and  Gas  Sites 


Typical  Exposures 


Worst-case  Exposures 


op 
5 


Exposure  Scenario 


Aerial  Applications 
Pilot 

Mixer-loader 

Fuel  Truck  Operator 

Backpack  Applications 
Applicator 

Ground  Mechanical  Operations 
Applicator 

Mixer-loader 

Applicator/mixer-loader 

Hand  Applications 
Applicator 


Systemic 


Reproductive 


Systemic 


Reproductive 


Cancer 


AM,  AT,  DU,  SI 


AM,  AT,  BR,  4D, 
DP,  SI,  TC 


AT,  DU 


AT,  DU 


AT,  4D,  DU 


AT,  DU 


AT,  4D,  DU,  MF, 
MM,  SM,  TC 


AT,  DU,  SI 


AT,  DP,  DU, 
SI,  TB 


AT 


AT 


AT 


AT 


AT,  TB 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  SI, 
TB,  TC,  DE 

AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  SI, 
SM,  TB,  TC,  DE 

AT,  DU,  SI 


AM,  AT,  BR,  CP,  4D 
DP,  DC,  DU,  HX,  MF, 
SI,  SM,  TB,  TC,  DE 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  MF, 
SI,  SM,  TB,  TC,  DE 

AM,  AT,  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC 

AM,  AT,  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC,  DE 


AM,  AT,  BR,  CS,  4D, 
DP,  DU,  MF,  MM,  SI, 
SM,  TB,  TC,  DE 


AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AT,  SI 


AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  SI,  TB, 
TC 


AT,  BR,  CP,  4D,  DC, 
DP,  DU,  GP,  HX,  SI, 
TB,  TC 

AT,  BR,  4D,  DP,  DC, 
DU,  SI,  TB,  TC 


AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AM,  AT,  4D,  SI 


AM,  AT,  BR,  4D,  SI 


AT,  SI 


AM,  AT,  4D,  SI 


AM,  AT,  4D,  SI 


AM,  AT,  SI 


AM,  AT,  SI 


AT,  4D,  SI 


is 


< 

B) 

o' 


3 

3 

m 

w 


Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10"6. 

Legend: 

AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromadl;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron;  GP  =  Glyphosate; 
HX  =  Hexazinone;  IP  °=  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron; 
TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene.11 
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Risks  to  Workers.    In  routine-realistic  cases  on 
oil  and  gas  sites,  workers  may  be  at  risk  of 
systemic  effects  from  applying  amitrole, 
atrazine,  bromacil,  2,4-D,  dalapon,  diuron, 
mefluidide,  metsulfuron  methyl,  sulfometuron 
methyl,  simazine,  or  triclopyr;  reproductive 
risks  from  atrazine,  dalapon,  diuron,  simazine, 
or  tebuthiuron;  and  carcinogenic  effects  from 
amitrole,  atrazine,  bromacil,  2,4-D,  or  simazine. 

Aerial  Applications.    Herbicides  used  in  oil  and 
gas  site  aerial  applications  for  which  no  worker 
is  estimated  to  have  an  MOS  less  than  100 
orcancer  risk  greater  than  1  in  1  million  are 
chlorsulfuron,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  and  kerosene. 

Routine-realistic  aerial  application  of  herbicides 
to  oil  and  gas  sites  may  cause  significant 
systemic  risks  to  pilots  from  amitrole,  atrazine, 
diuron,  and  simazine  and  to  mixer-loaders  from 
amitrole,  atrazine,  bromacil,  2,4-D,  dalapon, 
diuron,  simazine,  and  triclopyr.    There  are  no 
significant  adverse  systemic  risks  to  fuel  truck 
operators  in  the  realistic  case.    In  the  routine- 
worst  case,  there  are  significant  systemic  risks 
to  pilots  from  amitrole,  atrazine,  bromacil, 
clopyralid,  2,4-D,  dalapon,  dicamba,  diuron, 
hexazinone,  simazine,  tebuthiuron,  triclopyr, 
and  diesel  oil;  to  mixer-loaders  from  amitrole, 
atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  hexazinone,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr,  and 
diesel  oil;  and  to  fuel  truck  operators  from 
atrazine,  diuron,  and  simazine. 

Under  the  routine-realistic  case,  significant 
reproductive  risks  exist  for  pilots  from  atrazine, 
diuron,  and  simazine  and  for  mixer-loaders 
from  atrazine,  dalapon,  diuron,  simazine,  and 
tebuthiuron.    There  are  no  high  reproductive 
risks  for  fuel  truck  operators  in  the  realistic 
case.    In  the  routine-worst  case,  there  are 
significant  risks  to  pilots  from  atrazine, 
bromacil,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  simazine,  tebuthiuron,  and 
triclopyr;  to  mixer-loaders  from  atrazine, 
bromacil,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  hexazinone,  simazine,  tebuthiuron, 
and  triclopyr;  and  to  fuel  truck  operators  from 
atrazine  and  simazine. 


backpack  applicators  on  oil  and  gas  sites  who 
are  applying  chlorsulfuron,  imazapyr, 
metsulfuron  methyl,  picloram,  or  kerosene. 

In  the  routine-realistic  case,  backpack 
applicators  on  oil  and  gas  sites  have 
significant  systemic  risks  from  atrazine  and 
diuron.    In  the  worst  case,  they  have  high 
systemic  risks  from  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  hexazinone,  mefluidide,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr,  and 
diesel  oil. 

Backpack  applicators  have  high  reproductive 
risks  from  atrazine  in  the  realistic  case.    In  the 
worst  case,  reproductive  risks  are  significant 
from  atrazine,  bromacil,  clopyralid,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate, 
simazine,  tebuthiuron,  and  triclopyr. 

Cancer  risks  to  backpack  applicators  on  oil 
and  gas  sites  exceed  1  in  1  million  for 
amitrole,  atrazine,  2,4-D,  and  simazine. 

Ground  Mechanical  Applications.    No  significant 
systemic,  reproductive,  or  cancer  risks  are 
expected  for  workers  using  ground  mechanical 
equipment  on  oil  and  gas  sites  to  apply 
chlorsulfuron,  imazapyr,  metsulfuron  methyl, 
picloram,  or  kerosene. 

Routine-realistic  exposures  to  workers  in  oil 
and  gas  site  ground  mechanical  applications 
present  significant  risks  of  systemic  effects  to 
applicators  from  atrazine  and  diuron;  to  mixer- 
loaders  from  atrazine,  2,4-D,  and  diuron;  and 
to  applicator/mixer-loaders  from  atrazine  and 
diuron.    Worst  case  exposures  result  in  high 
systemic  risks  to  applicators  from  amitrole, 
atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  hexazinone,  mefluidide, 
simazine,  sulfometuron  methyl,  tebuthiuron, 
triclopyr,  and  diesel  oil;  to  mixer-loaders  from 
amitrole,  atrazine,  bromacil,  clopyralid,  2,4-D, 
dalapon,  diuron,  hexazinone,  simazine, 
tebuthiuron,  and  triclopyr;  and  to 
applicator/mixer-loaders  from  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  diuron, 
hexazinone,  simazine,  tebuthiuron,  triclopyr, 
and  diesel  oil. 


For  workers  involved  in  aerial  herbicide 
applications  on  oil  and  gas  sites,  cancer  risks 
are  significant  for  pilots  from  amitrole,  atrazine, 
2,4-D,  and  simazine;  for  mixer-loaders  from 
amitrole,  atrazine,  bromacil,  2,4-D,  and 
simazine;  and  for  fuel  truck  operators  from 
atrazine  and  simazine. 

Backpack  Applications.    No  significant  systemic, 
reproductive,  or  cancer  risks  are  expected  for 


Routine-realistic  applications  present  high 
reproductive  risks  for  applicators  from  atrazine 
and  for  mixer-loaders  and  applicator/mixer- 
loaders  from  atrazine.    Worst  case  applications 
result  in  reproductive  MOSs  less  than  100  for 
applicators  from  atrazine,  bromacil,  clopyralid, 
2,4-D,  dalapon,  dicamba,  diuron,  glyphosate, 
hexazinone,  simazine,  tebuthiuron,  and 
triclopyr  and  for  mixer-loaders  and 
applicator/mixer-loaders  from  atrazine, 
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bromacil,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  simazine,  tebuthiuron,  and 
triclopyr. 

Cancer  risks  exceed  1  in  1  million  for  oil  and 
gas  site  ground  mechanical  operations  for 
applicators  from  amitrole,  atrazine,  2,4-D,  and 
simazine  and  for  mixer-loaders  and 
applicator/mixer-loaders  from  amitrole,  atrazine, 
and  simazine. 

Hand  Applications.    Systemic,  reproductive,  and 
cancer  risk  estimates  for  workers  in  oil  and 
gas  site  hand  applications  do  not  exceed  the 
risk  criteria  as  a  result  of  applying  clopyralid, 
hexazinone,  imazapyr,  picloram,  and  kerosene. 

Hand  herbicide  application  on  oil  and  gas  sites 
may  result  in  high  systemic  risk  to  applicators 
from  the  use  of  atrazine,  2,4-D,  diuron, 
mefluidide,  metsulfuron  methyl,  sulfometuron 
methyl,  or  triclopyr  in  the  routine-realistic  case. 
In  the  worst  case,  hand  applicators  have  a 
significant  systemic  risk  from  amitrole,  atrazine, 
bromacil,  chlorsulfuron,  2,4-D,  dalapon,  diuron, 
mefluidide,  metsulfuron  methyl,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr,  and 
diesel  oil. 

Routine-realistic  reproductive  MOSs  are  less 
than  100  for  atrazine  and  tebuthiuron.    In  the 
worst  case,  there  are  notable  reproductive 
risks  from  atrazine,  bromacil,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

Cancer  risks  to  the  hand  applicator  treating  oil 
and  gas  sites  are  high  from  atrazine,  2,4-D, 
and  simazine. 

Risks  From  RIght-of-Way  Herbicide  Treatments 

MOSs  that  are  less  than  100  and  cancer  risks 
that  are  greater  than  1  in  1  million  as  a  result 
of  herbicide  applications  on  rights-of-way  are 
presented  in  Table  3-12  for  members  of  the 
public  and  Table  3-13  for  workers.    Herbicides 
used  on  rights-of-way  are  amitrole,  atrazine, 
bromacil,  chlorsulfuron,  clopyralid,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate, 
hexazinone,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  simazine,  sulfometuron 
methyl,  tebuthiuron,  and  triclopyr;  the  carriers 
diesel  oil  and  kerosene  also  are  used. 

Risks  to  Members  of  the  Public.    In  the 

routine-realistic  case,  members  of  the  public 
may  be  at  risk  of  systemic  effects  and 
carcinogenicity  from  amitrole. 

Aerial  Applications.    For  routine-realistic  aerial 
applications  on  BLM-managed  rights-of-way, 


risks  of  systemic  effects  for  members  of  the 
public  are  significant  for  eating  fish  from  a 
body  of  water  contaminated  with  amitrole  spray 
drift  and  for  the  multiple  exposures  that  an 
angler  may  receive  from  amitrole.    In  the 
routine-worst  case,  there  are  high  risks  from 
dermal  exposure  to  spray  drift  from  atrazine 
and  diuron;  the  vegetation  contact  of  a 
berrypicker  from  atrazine  and  diuron;  drinking 
water  that  has  received  spray  drift  from 
amitrole,  atrazine  and  diuron;  the  eating  of 
berries  contaminated  with  drift  from  amitrole 
and  atrazine;  the  eating  of  fish  from  a  body  of 
water  contaminated  with  spray  drift  from 
amitrole,  atrazine,  diuron,  and  simazine;  the 
multiple  exposures  a  hiker  may  receive  from 
amitrole,  atrazine,  and  diuron;  the  multiple 
exposures  a  berrypicker  may  receive  from 
amitrole,  atrazine,  diuron,  and  simazine;  the 
multiple  exposures  an  angler  may  receive  from 
amitrole,  atrazine,  2,4-D,  diuron,  and  simazine; 
and  the  multiple  exposures  a  nearby  resident 
may  receive  from  atrazine  and  diuron. 

Reproductive  risk  estimates  result  in  MOSs 
greater  than  100  for  all  herbicides  in  the 
routine-realistic  case.    In  the  routine-worst 
case,  significant  risks  are  expected  for  dermal 
exposure  to  spray  drift  from  atrazine; 
vegetation  contact  by  a  berrypicker  from 
atrazine;  drinking  water  that  has  been 
contaminated  with  spray  drift  from  atrazine;  the 
eating  of  fish  from  a  body  of  water  that  has 
received  spray  drift  from  atrazine  and 
simazine;  the  multiple  exposures  a  hiker  or 
nearby  resident  may  have  to  atrazine;  the 
multiple  exposures  a  berrypicker  may  have  to 
atrazine  and  simazine;  and  the  multiple 
exposures  an  angler  may  have  to  atrazine, 
diuron,  and  simazine. 

Cancer  risks  are  significant  for  eating  fish  from 
a  body  of  water  that  has  been  contaminated 
with  amitrole  spray  drift  and  the  multiple 
exposures  that  an  angler  may  receive  from 
amitrole. 

Backpack  Applications.    Risks  of  systemic 
effects  to  members  of  the  public  from 
backpack  applications  on  rights-of-way  all  have 
MOSs  greater  than  100  in  the  routine-realistic 
case.    In  the  routine-worst  case,  there  are 
significant  systemic  risks  from  atrazine  and 
diuron  for  a  berrypicker  from  vegetation 
contact  and  the  multiple  exposures  of  a 
berrypicker. 

There  are  no  significant  reproductive  risks  to 
members  of  the  public  from  routine-realistic 
backpack  applications  on  rights-of-way.    For 
routine-worst  case  applications,  there  is 
expected  to  be  a  significant  risk  from  atrazine 
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Table  3-12.    High  Risks  to  Members  of  the  Public  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 


Typical  Exposures 


Systemic 


Reproductive 


Worst-case  Exposures 


Systemic 


Reproductive 


Cancer 


Aerial  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 

Backpack  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 

Ground  Mechanical  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 


AM 
AM 


AM 


AM 


AT,  DU 


AT,  DU 


AT,  DU 


AM,  AT,  DU,  SI 


AM 

AM,  AT,  DU,  SI 
AM 


AT 


AT,  DU 

AT 

AM,  AT,  DU 

AT 

AM,  AT 

— 

AM,  AT,  DU,  SI 

AT  SI 

AM 

AM,  AT,  DU 

AT 

AM,  AT,  DU,  SI 

AT,  SI 

AM,  AT,  4D,  DU, 

Si 

AT,  DU,  SI 

AM 

AT,  DU 

AT 

AT 


AT 


(B 
(Q 


3 


"J 

3 

e 

3 

m 

w 


AT,  SI 


AT,  SI 


AM 


AM 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  Iff*. 

Legend: 
AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone; 
IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 


Table  3-13.    High  Risks  to  Workers  From  Herbicide  Use  on  Rights-of-Way 


Typical  Exposures 


Exposure  Scenario 


Worst-case  Exposures 


Aerial  Applications 
Pilot 


Mixer-loader 

Fuel  Truck  Operator 

Backpack  Applications 
Applicator 

Ground  Mechanical  Operations 
Applicator 

Mixer-loader 

Applicator/mixer-loader 

Hand  Applications 
Applicator 


Systemic 


Reproductive 


Systemic 


Reproductive 


AM,  AT,  DU,  SI  AT,  DU,  SI 


AM,  AT,  BR,  4D,        AT,  DP,  DU, 
DP,  DU,  SI,  TC  SI,  TB 


AT,  DU 


AT,  DU 


AT,  4D,  DU 


AT,  4D,  DU 


AT 


AT 


AT 


AT 


AT,  4D,  DU,  MF,         AT,  TB 
MM,  SM,  TC 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  GP,  HX, 
MF,  SI,  SM,  TB,  TC, 
DE 

All  except 

CS,  IP,  MM,  PC 


AM,  AT,  DP,  DU,  SI, 
TC 


AM,  AT,  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  SM, 
TC,  DE 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  MF, 
SI,  SM,  TB,  TC,  DE 

AM,  AT,  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC 

AM,  AT,  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC,  DE 


AM,  AT,  BR,  CS,  4D, 
DP,  DU,  MF,  MM,  SI, 
SM,  TB,  TC,  DE 


AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 
TB,  TC 


AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 
TB,  TC 

AT,  DU,  SI,  TB 


AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 
TB,  TC 

AT,  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 


AT,  BR,  4D,  DP 
DC,  DU,  GP,  SI, 
TB,  TC 


AT,  BR,  4D,  DP, 
DC,  DU,  GP,  SI, 
SM,  TB,  TC 


Cancer 


AM,  AT,  BR, 
4D,  SI 


AM,  AT,  BR, 
4D,  SI 


AT,  SI 


AT,  4D,  SI 


AM,  AT,  4D,  SI 


AT,  SI 


AM,  AT,  4D,  SI 


AT,  4D,  SI 
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Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10*. 

Legend: 
AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromadl;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  40  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone-  IP  -  Imazapvr 
MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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for  vegetation  contact  for  a  berrypicker  and  the 
multiple  exposures  of  a  berrypicker. 

No  cancer  risk  estimate  for  members  of  the 
public  exceeds  1  in  1  million  for  backpack 
herbicide  applications  on  rights-of-way. 

Ground  Mechanical  Applications.   The  routine- 
realistic  dose  estimated  for  vegetation  contact 
by  a  berrypicker  results  in  a  significant  risk  of 
systemic  effects  from  amitrole,  as  do  the 
multiple  exposures  received  by  a  berrypicker. 
in  the  routine-worst  case,  there  is  a  significant 
risk  of  systemic  effects  from  vegetation  contact 
by  a  berrypicker  from  amitrole,  atrazine, 
diuron,  and  simazine;  the  eating  of  fish  from  a 
body  of  waterthat  has  been  contaminated  with 
amitrole  spray  drift;  multiple  exposures  to  a 
berrypicker  from  amitrole,  atrazine,  diuron,  and 
simazine;  and  the  multiple  exposures  an  angler 
may  have  from  amitrole. 

Routine-realistic  exposures  are  not  expected  to 
result  in  any  adverse  reproductive  effects  to 
members  of  the  public  from  ground  mechanical 
herbicide  applications.    However,  in  the 
routine-worst  case,  there  are  significant 
reproductive  risks  from  vegetation  contact  by  a 
berrypicker  and  the  multiple  exposures  of  a 
berrypicker  from  atrazine  and  simazine. 

Cancer  risks  exceed  1  in  1  million  for 
vegetation  contact  by  a  berrypicker  and  the 
multiple  exposures  of  a  berrypicker  from 
amitrole. 

Risks  to  Workers.    In  the  routine-realistic  case, 
workers  on  rights-of-way  may  be  at  risk  of 
systemic  effects  from  applying  amitrole, 
atrazine,  bromacil,  2,4-D,  dalapon,  diuron, 
mefluidide,  metsulfuron  methyl,  sulfometuron 
methyl,  simazine,  or  triclopyr;  reproductive 
effects  from  atrazine,  dalapon,  diuron, 
simazine,  or  tebuthiuron;  and  increased  cancer 
risk  from  amitrole,  atrazine,  bromacil,  2,4-D,  or 
simazine. 

Aerial  Applications.    MOSs  are  greater  than  100 
and  cancer  risks  less  than  1  in  1  million  for  all 
rights-of-way  aerial  workers  applying 
chlorsulfuron,  imazapyr,  metsulfuron  methyl, 
and  picloram. 

Routine-realistic  aerial  applications  to  rights- 
of-way  result  in  significant  systemic  risks  to 
pilots  from  amitrole,  atrazine,  diuron,  and 
simazine,  and  to  mixer-loaders  from  amitrole, 
atrazine,  bromacil,  2,4-D,  dalapon,  diuron, 
simazine,  and  triclopyr.    There  are  no  high 
systemic  risks  in  the  realistic  case  to  fuel  truck 
operators.    In  the  routine-worst  case,  there  are 
notable  systemic  risks  to  pilots  from  amitrole, 


atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  hexazinone, 
mefluidide,  simazine,  sulfometuron  methyl, 
tebuthiuron,  triclopyr,  and  diesel  oil;  to  mixer- 
loaders  from  amitrole,  atrazine,  bromacil, 
clopyralid,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  hexazinone,  mefluidide,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr, 
diesel  oil,  and  kerosene;  and  to  fuel  truck 
operators  from  amitrole,  atrazine,  dalapon, 
diuron,  simazine,  and  triclopyr. 

Reproductive  risks  in  the  realistic  case  are 
significant  for  pilots  from  atrazine,  diuron,  and 
simazine  and  for  mixer-loaders  from  atrazine, 
dalapon,  diuron,  simazine,  and  tebuthiuron. 
There  are  no  significant  reproductive  risks  to 
fuel  truck  operators  in  the  realistic  case.    In 
the  worst  case,  there  are  high  reproductive 
risks  to  pilots  and  mixer-loaders  from  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  hexazinone,  simazine, 
tebuthiuron,  and  triclopyr  and  to  fuel  truck 
operators  from  atrazine,  diuron,  simazine,  and 
tebuthiuron. 

There  are  significant  cancer  risks  for  pilots  and 
mixer-loaders  from  amitrole,  atrazine,  bromacil, 
2,4-D,  and  simazine  and  for  fuel  truck 
operators  from  atrazine  and  simazine. 

Backpack  Applications.    Risk  estimates  for 
backpack  applicators  on  rights-of-way  do  not 
exceed  the  systemic,  reproductive,  or  cancer 
risk  criteria  as  a  result  of  the  use  of 
chlorsulfuron,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  or  kerosene. 

Backpack  applicators  receiving  routine-realistic 
exposures  on  rights-of-way  are  expected  to 
have  significant  systemic  risks  from  atrazine 
and  diuron.    In  the  worst  case,  high  risks 
result  from  the  use  of  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  diuron, 
hexazinone,  simazine,  sulfometuron  methyl, 
triclopyr,  and  diesel  oil. 

Excess  reproductive  risks  to  backpack 
applicators  on  rights-of-way  may  result  from 
atrazine  under  realistic  conditions.    In  the 
worst  case,  there  may  be  high  reproductive 
risks  from  atrazine,  bromacil,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

There  are  significant  cancer  risks  to  backpack 
applicators  treating  rights-of-way  with  atrazine, 
2,4-D,  and  simazine. 

Ground  Mechanical  Applications.    MOSs  are  all 
greater  than  100  and  cancer  risks  less  than  1 
in  1  million  for  ground  mechanical  workers  on 
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rights-of-way  for  applications  of  chlorsulfuron, 
imazapyr,  metsulfuron  methyl,  picloram,  and 
kerosene. 

Routine-realistic  ground  mechanical 
applications  of  herbicides  on  rights-of-way  may 
lead  to  significant  systemic  risks  to  applicators 
from  atrazine  and  diuron  and  to  mixer-loaders 
and  applicator/mixer-loaders  from  atrazine, 
2,4-D,  and  diuron.    Worst  case  applications 
may  cause  high  systemic  risks  to  applicators 
from  amitrole,  atrazine,  bromacil,  clopyralid, 
2,4-D,  dalapon,  dicamba,  diuron,  hexazinone, 
mefluidide,  simazine,  sulfometuron  methyl, 
tebuthiuron,  triclopyr,  and  diesel  oil;  to  mixer- 
loaders  from  amitrole,  atrazine,  bromacil, 
clopyralid,  2,4-D,  dalapon,  diuron,  hexazinone, 
simazine,  tebuthiuron,  and  triclopyr;  and  to 
applicator/mixer-loaders  from  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  diuron, 
hexazinone,  simazine,  tebuthiuron,  triclopyr, 
and  diesel  oil. 

In  the  routine-realistic  case,  significant 
reproductive  risks  are  posed  for  applicators 
from  atrazine  and  for  mixer-loaders  and 
applicator/mixer-loaders  from  atrazine.    In  the 
worst  case,  there  are  notable  reproductive 
risks  for  applicators  from  atrazine,  bromacil, 
clopyralid,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  hexazinone,  simazine,  tebuthiuron, 
and  triclopyr  and  for  mixer-loaders  and 
applicator/mixer-loaders  from  atrazine, 
bromacil,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  simazine,  tebuthiuron,  and 
triclopyr. 

Significant  cancer  risks  are  present  for 
applicators  and  applicator/mixer-loaders  from 
amitrole,  atrazine,  2,4-D,  and  simazine  and  for 
mixer-loaders  from  atrazine  and  simazine. 

Hand  Applications.   There  are  no  excessive 
systemic,  reproductive,  or  cancer  risks  to  hand 
applicators  from  the  use  of  clopyralid, 
hexazinone,  imazapyr,  picloram,  or  kerosene 
on  rights-of-way. 

Workers  applying  herbicides  by  hand 
equipment  on  rights-of-way  are  at  systemic  risk 
from  atrazine,  2,4-D,  diuron,  mefluidide, 
metsulfuron  methyl,  sulfometuron  methyl,  and 
triclopyr  in  the  routine-realistic  case.    Under 
worst  case  assumptions,  applicators  are  at 
high  systemic  risk  from  amitrole,  atrazine, 
bromacil,  chlorsulfuron,  2,4-D,  dalapon,  diuron, 
mefluidide,  metsulfuron  methyl,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr,  and 
diesel  oil. 

Realistic  exposures  may  result  in  excess 
reproductive  risks  from  atrazine  and 


tebuthiuron.    Worst  case  exposures  may  lead 
to  significant  reproductive  risks  from  atrazine, 
bromacil,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  simazine,  tebuthiuron,  and 
triclopyr. 

Cancer  risks  to  hand  applicators  on  rights-of- 
way  exceed  1  in  1  million  for  atrazine,  2,4-D, 
and  simazine. 

Risks  From  Public  Recreation  and  Cultural  Site 
Herbicide  Treatments 

Risks  from  herbicide  applications  on  public 
recreation  and  cultural  sites  are  summarized  in 
Table  3-14  for  members  of  the  public  and 
Table  3-15  for  workers.    The  herbicides  used 
on  public  recreation  and  cultural  sites  are 
atrazine,  chlorsulfuron,  2,4-D,  dalapon, 
dicamba,  glyphosate,  hexazinone,  imazapyr, 
picloram,  simazine,  tebuthiuron,  triclopyr;  the 
carriers  diesel  oil  and  kerosene  also  are  used. 

Risks  to  Members  of  the  Public.    No  significant 
systemic,  reproductive,  or  carcinogenic  risks 
are  expected  for  members  of  the  public  as  a 
result  of  herbicide  applications  to  public 
recreation  and  cultural  sites  in  the  routine- 
realistic  case. 

Aerial  Applications.    BLM  does  not  use  aerial 
applications  on  public  recreation  and  cultural 
sites. 

Backpack  Applications.   There  are  no  expected 
significant  systemic,  reproductive,  or  cancer 
risks  to  members  of  the  public  from  backpack 
application  of  herbicides  on  BLM-managed 
public  recreation  and  cultural  sites. 

Ground  Mechanical  Applications.   There  are  no 
expected  significant  systemic,  reproductive,  or 
cancer  risks  to  members  of  the  public  from 
ground  mechanical  application  of  herbicides  on 
BLM-managed  public  recreation  and  cultural 
sites. 

Hand  Applications.   There  are  no  expected 
significant  systemic,  reproductive,  or  cancer 
risks  to  members  of  the  public  from  hand 
application  of  herbicides  on  BLM-managed 
public  recreation  and  cultural  sites. 

Risks  to  Workers.    Some  workers  may  be  at 
risk  of  systemic  effects  from  the  use  of 
atrazine,  2,4-D,  or  triclopyr;  of  reproductive 
effects  from  the  use  of  atrazine  or  tebuthiuron; 
and  of  increased  carcinogenic  effects  from  the 
use  of  atrazine,  2,4-D,  or  simazine. 
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Table  3-14.    High  Risks  to  Members  of  the  Public  From  Herbicide  Use  on  Recreation  and  Cultural  Sites 


Exposure  Scenario 


Typical  Exposures 


Worst-case  Exposures 


Systemic 


Reproductive 


Systemic 


Reproductive 


Cancer 


■ 

to 


Backpack  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 

Ground  Mechanical  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1x10. 
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AM  =  Amitrole-  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron; 
GP  =  Glyphosate-  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine; 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 


Table  3-15.    High  Risks  to  Workers  From  Herbicide  Use  on  Recreation  and  Cultural  Sites 


Typical  Exposures 


Exposure  Scenario 


Systemic 


Reproductive 


Backpack  Applications 
Applicator 

Ground  Mechanical  Operations 
Applicator 

Mixer-loader 
Applicator/mixer-loader 


Worst-case  Exposures 


Systemic 


Reproductive 


AT,  4D,  DP,  HX,         AT,  4D,  DP, 
SI,  TC,  DE  DC,  GP,  SI 


Cancer 


AT,  SI 


AT,  4D,  DP, 
SI,  TC 

AT,  DC,  GP, 
SI,  TB 

AT,  SI 

AT,  4D 

AT,  DC 

AT 

AT,  4D,  SI 

AT,  DC,  SI,  TB 

AT,  SI 

01 


< 


a 


Hand  Applications 
Applicator 


AT,  4D,  TC  AT,  TB 


AT,  CS,  4D,  DP, 
SI,  TB,  TC,  DE 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 


AT,  4D,  SI 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10  s. 

Legend: 
AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba-  DU  =  Diuron- 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Piclorarrr  SI  =  Simazine' 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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Aerial  Applications.  Aerial  applications  are  not 
used  on  BLM-managed  public  recreation  and 
cultural  sites. 

Backpack  Applications.   There  are  no  significant 
risks  to  backpack  applicators  on  BLM-managed 
public  recreation  and  cultural  sites  from  the 
use  of  chlorsulfuron,  imazapyr,  picloram, 
tebuthiuron,  and  kerosene. 

Systemic  MOSs  are  greater  than  100  for  all 
herbicides  in  the  routine-realistic  case.    Under 
worst  case  assumptions,  there  are  significant 
systemic  risks  from  atrazine,  2,4-D,  dalapon, 
hexazinone,  simazine,  triclopyr,  and  diesel  oil. 

Reproductive  MOSs  are  greater  than  100  for 
all  herbicides  in  the  routine-realistic  case. 
Under  worst  case  assumptions,  there  are 
significant  reproductive  risks  from  atrazine, 
2,4-D,  dalapon,  dicamba,  glyphosate,  and 
simazine. 

Cancer  risks  for  backpack  applicators  exceed  1 
in  1  million  for  atrazine  and  simazine. 

Ground  Mechanical  Applications.   The  use  of 
ground  mechanical  applications  on  BLM- 
managed  public  recreation  and  cultural  sites  is 
not  expected  to  result  in  significant  systemic, 
reproductive,  or  cancer  risks  to  workers  from 
the  use  of  chlorsulfuron,  hexazinone,  imazapyr, 
picloram,  diesel  oil,  or  kerosene. 

Systemic  MOSs  are  greater  than  100  for  all 
herbicides  in  the  routine-realistic  case.    Under 
worst  case  assumptions,  there  are  significant 
risks  of  systemic  effects  for  applicators  from 
atrazine,  2,4-D,  dalapon,  simazine,  and 
triclopyr;  to  mixer-loaders  from  atrazine  and 
2,4-D;  and  to  applicator/mixer-loaders  from 
atrazine,  2,4-D,  and  simazine. 

Reproductive  MOSs  are  greater  than  100  for 
all  herbicides  in  the  routine-realistic  case. 
Under  worst  case  assumptions,  there  are 
significant  risks  of  systemic  effects  for 
applicators  from  atrazine,  dicamba,  glyphosate, 
simazine,  and  tebuthiuron;  to  mixer-loaders 
from  atrazine  and  dicamba;  and  to 
applicator/mixer-loaders  from  atrazine, 
dicamba,  simazine,  and  tebuthiuron. 

Cancer  risks  exceed  1  in  1  million  for 
applicators  and  applicator/mixer-loaders  from 
atrazine  and  simazine  and  for  mixer-loaders 
from  atrazine. 

Hand  Applications.    MOSs  are  greater  than  100 
and  cancer  risks  less  than  1  in  1  million  for 
hand  application  workers  on  public  recreation 


and  cultural  sites  from  the  use  of  hexazinone, 
imazapyr,  picloram,  and  kerosene. 

Routine-realistic  hand  equipment  applications 
may  lead  to  significant  systemic  risks  for 
applicators  from  atrazine,  2,4-D,  and  triclopyr. 
Worst  case  applications  are  estimated  to  result 
in  systemic  risks  from  atrazine,  chlorsulfuron, 
2,4-D,  dalapon,  simazine,  tebuthiuron,  triclopyr, 
and  diesel  oil. 

Routine-realistic  reproductive  risks  for  hand 
applicators  are  significant  from  atrazine  and 
tebuthiuron.    in  the  worst  case,  high  risks 
result  from  atrazine,  2,4-D,  dalapon,  dicamba, 
glyphosate,  simazine,  tebuthiuron,  and 
triclopyr. 

Excess  cancer  risks  are  predicted  to  result 
from  the  use  of  atrazine,  2,4-D,  and  simazine. 

Risks  From  Accidents 

Several  accident  scenarios  were  evaluated  to 
estimate  the  risks  that  may  result  from  a  spill 
of  herbicide  concentrate  or  mixture,  the 
drinking  of  water  or  the  eating  of  fish  from  a 
body  of  water  that  was  directly  sprayed, 
immediate  reentry  to  a  treated  area,  the  eating 
of  berries  that  were  directly  sprayed,  or  the 
drinking  of  water  from  a  body  of  water 
contaminated  by  a  helicopter  jettison  or  batch 
truck  accident.    In  most  cases,  MOSs  and 
cancer  risks  are  significant.    Risks  are 
summarized  in  Tables  3-16  to  3-20  for  the  five 
program  areas.    Standard  operating 
procedures  and  safety  precautions  will 
minimize  the  potential  for  accidents  such  as 
these  to  occur. 

Risk  of  Heritable  Mutations 

Three  of  the  herbicides  examined  in  this 
EIS — atrazine,  diuron,  and  simazine— have 
demonstrated  a  potential  to  cause  mutagenic 
changes  in  various  laboratory  test  systems.    It 
is  possible  that  these  herbicides  may  cause 
heritable  mutations  in  mammals.    Diesel  oil 
and  kerosene  also  may  present  a  risk  of 
mutagenic  effects,  because  they  contain  PAHs 
and  other  constituents  that  are  known  or 
suspected  mutagens. 

Bromacil,  2,4-D,  glyphosate,  and  picloram  have 
not  clearly  demonstrated  any  mutagenic 
potential.    However,  they  are  considered  to  be 
potential  carcinogens  in  this  risk  assessment. 
Because  there  is  a  possible  correlation 
between  mutagenicity  and  carcinogenicity, 
these  herbicides  may  cause  genetic  damage  if 
the  mechanism  of  their  carcinogenicity  is 
related  to  genetic  damage. 
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The  rest  of  the  herbicides  have  not  sufficiently 
demonstrated  any  mutagenic  or  carcinogenic 
potential.    Therefore,  they  are  considered  to 
present  a  negligible  risk  of  heritable  mutations. 

Risk  of  Synergistic  Effects 

The  likelihood  seems  minimal  that  synergistic 
effects  will  occur  in  any  of  BLM's  vegetation 
treatments  with  herbicides.    Exposure  to  more 
than  one  herbicide  would  be  limited  to  those 
instances  where  a  mixture  is  used.    Those 
mixtures  that  would  be  used  in  the  program 
are  tested  and  approved  by  EPA.    There  is  a 
possibility  that  long-term  effects  could  occur 
from  the  use  of  these  mixtures  and  that  the 
EPA  testing  was  not  sufficient  to  detect  these 
effects.    The  probability  of  long-term 
synergistic  effects  from  herbicide  mixtures, 
their  kind  and  magnitude,  are  not  predictable 
based  on  the  current  state  of  scientific 
knowledge  and  testing.    Based  on  experience 
with  herbicide  mixture  use  to  date,  however,  it 
would  seem  that  the  probability  of  long-term 
synergistic  effects  would  be  very  low. 

Effects  of  Inert  Ingredients 

Most  pesticide  formulations  contain  inert 
ingredients,  in  addition  to  the  active  ingredient. 
These  inert  ingredients  act  as  solvents  or 
carriers,  help  maintain  the  stability  of  the 
formulation,  or  increase  the  effectiveness  of 
the  active  ingredient  after  application.    An  inert 
ingredient  is  not  necessarily  chemically 
unreactive;  it  is  simply  not  an  active  ingredient 
in  the  formulation.    EPA's  Office  of  Pesticides 
and  Toxic  Substances  (EPA  1989)  has 
identified  about  1,200  inert  ingredients  used  in 
pesticides,  and  they  have  categorized  these 
chemicals  based  on  their  ability  to  cause 
chronic  human  effects  as  follows: 


List  1 — Inerts  of  Toxicological  Concern: 
Fifty-seven  chemicals  shown  to  be 
carcinogens,  developmental  toxicants, 
neurotoxins,  or  exhibiting  potential 
ecological  hazards  that  merit  higher 
priority  for  regulatory  action. 

List  2— Inerts  With  a  High  Priority  for 
Testing:    Sixty-nine  chemicals  with  data 
suggesting,  but  not  confirming,  possible 
chronic  health  effects  or  having 
chemical  structures  similar  to  chemicals 
on  List  1. 

List  3— Inerts  of  Unknown  Toxicity:    All 
chemicals  for  which  there  is  no  basis 
for  inclusion  on  Lists  1,  2,  or  4. 

List  4 — Minimum  Risk  Inerts:    Two 
hundred  seventy-seven  chemicals 
generally  regarded  as  safe. 

Generally,  the  identity  of  the  inerts  present  in 
a  given  formulation  is  the  proprietary 
information  of  the  manufacturer.    For  this 
reason,  any  potential  risks  associated  with  the 
presence  of  inert  ingredients  in  the  BLM 
herbicide  formulations  are  unable  to  be 
assessed,  with  the  exception  of  kerosene, 
which  may  be  present  in  formulations  of  2,4-D 
and  triclopyr  esters.    This  is  regarded  as  a 
data  gap  in  this  EIS.    Because  there  may  be 
hazards  associated  with  inert  ingredients  in 
pesticides,  BLM  generally  will  use  no 
formulations  in  the  proposed  vegetation 
treatment  program  that  contain  inert 
ingredients  on  Lists  1  or  2,  to  reduce  the 
possibility  of  hazards  to  human  health  or 
ecological  resources.    The  exceptions  are 
Esteron  99  and  Garlon  4.    These  may  be  used 
in  a  limited  degree. 
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Table  3-16.    High  Risks  From  Accidents  From  Herbicide  Use  on  Rangeland 


Exposure  Scenario Systemic Reproductive Cancer 

Skin  Spill,  Concentrate                            AM,  AT,  CP,  4D,  DC,  GP,                      AM,  AT,  CP,  4D,  DC,  GP,  AM,  AT,  4D 

HX,  IP,  PC,  TC,  DE,  KE  HX,  IP,  PC,  TC,  DE,  KE 

Skin  Spill   Mixture                                    AM,  AT,  CP,  4D,  DP,  DC,  GP,               AM,  AT,  CP,  4D,  DP,  DC,  GP,  AM,  AT,  4D 

HX,  IP,  PC,  TB,  TC,  DE,  KE  HX,  IP,  PC,  TB,  TC,  DE,  KE 

Direct  Spray,  Person                               AM,  AT,  4D,  DP,  DC,  TB,  TC                 AT,  4D,  DC,  — 

GP,  TB,  DE 

Drinking  Directly  Sprayed  Water            AM,  4D                                                   —  — 

Eating  Fish  From  Directly                       AM,  4D,  TC                                            4D,  DC  AM                                           | 

Sprayed  Water  s 


01  Eating  Directly  Sprayed  Berries  AM,  AT,  4D  AT,  4D,  DC,  TB  AM 

Drinking  Water  Contaminated  by  AM,  AT,  4D,  DP,  DC,  AM,  AT,  4D,  DP,  AM 

a  Jettison  of  Mixture  PC,  TB,  TC,  DE  DC,  GP,  TB 

Drinking  Water  Contaminated  by  AM,  AT,  CP,  4D,  DP,  DC,  GP,  AM,  AT,  4D,  DP,  DC,  AM,  AT,  4D 


Note:   High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10". 

AmV Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  -  Dicamba;  DU  =  Diuron; 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine; 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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Immediate  Reentry,  Hiker  —  — 

Immediate  Reentry,  Picker  AM,  AT,  4D,  DP,  DC  AT,  4D,  DP,  DC,  GP,  TB,  TC  —  | 

GP,  TB,  TC,  DE 


o 

3 


& 
fa 


rn 


a  Truck  Spill  HX,  PC,  TB,  TC,  DE,  KE  GP,  HX,  PC,  TB,  TC  <" 


Table  3-17.    High  Risks  From  Accidents  From  Herbicide  Use  on  Public-Domain  Forest  Land 


Exposure  Scenario 


VJ 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly 
Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Jettison  of  Mixture 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


Systemic 


AM,  AT,  CS,  4D,  DC,  GP,  HX, 
IP,  PC,  SI,  TC,  DE,  KE 

AM,  AT,  CS,  4D,  DP,  DC,  GP,  HX, 
IP,  PC,  SI,  TB,  TC,  DE,  KE 

AM,  AT,  4D,  DP,  DE 
HX,  SI,  TB,  TC 

AM,  AT,  4D 

AM,  AT,  4D,  SI,  TC 


AM,  AT,  4D,  DP,  DC,  GP, 
HX,  SI,  TB,  TC,  DE 

AM,  AT,  4D,  SI,  TC 

AM,  AT,  4D,  DP,  DC,  HX, 
PC,  SI,  TB,  TC,  DE 

AM,  AT,  CS,  4D,  DP,  DC,  GP, 
HX,  PC,  SI,  TB,  TC,  DE,  KE 


Reproductive 


Cancer 


AM,  AT,  CS,  4D,  DC,  GP,  HX, 
IP,  PC,  SI,  TC,  DE,  KE 


AM,  AT,  4D,  SI 


AM,  AT,  CS,  4D,  DP,  DC,  GP,  HX,        AM,  AT,  4D,  SI 
IP,  PC,  SI,  TB,  TC,  DE,  KE 

AT,  4D,  DP,  DC,  GP,  SI,  TB,  TC  AT 


AT  _ 

AT,  4D,  DC,  SI  AM 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1x10^ 

Legend: 

AM  =  Amrtrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsurfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba- 
DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone;  iP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloranr  ' 
SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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AT,  4D,  DP,  DC,  GP,  SI, 

TB, 

TC 

AT,  SI 

9 

AT,  4D,  DC,  SI,  TB 

AM 

=1 

AM,  AT,  4D,  DP,  DC, 

AM,  AT 

3 
(3 

GP,  SI,  TB,  TC 

E 

AM,  AT,  4D,  DP,  DC,  GP 

AM,  AT,  4D,  SI 

HX,  PC,  SI,  TB,  TC 

Table  3-18.    High  Risks  From  Accidents  From  Herbicide  Use  on  Oil  and  Gas  Sites 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly  Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Jettison  of  Mixture 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


All  except  DP,  TB 

All 

AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  HX,  SI,  TB,  TC,  DE 


AT,  DU 


All  except  imazapyr 


All,  except  DP,  TB 

All 

AT,  BR,  4D,  DP,  DC,  DU, 
GP,  SI,  TB,  TC 


AT 


AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  GP,  HX,  PC,  SI,  SM,  TB, 
TC 


AM,  AT,  BR,  4D,  SI 
AM,  AT,  BR,  4D,  SI 
AT,  SI 


AM,  AT,  BR,  4D,  SI 


Note:    High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  106. 

Legend: 
AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron; 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsurfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Surfometuron  methyl; 
TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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Table  3-19.    High  Risks  From  Accidents  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 


Systemic 


Reproductive 


All  except  DP,  TB 

All 

AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  HX,  SI,  TB,  TC,  DE 


All  except  DP,  TB 

All 

AT,  BR,  4D,  DP,  DC,  DU, 
GP,  SI,  TB,  TC 


Cancer 


AM,  AT,  BR,  4D,  SI 
AM,  AT,  BR,  4D,  SI 
AT,  SI 


Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly  Sprayed  Water 

Immediate  Reentry,  Hiker 
Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 


Drinking  Water  Contaminated  by 
a  Jettison  of  Mixture 


Drinking  Water  Contaminated  by 
a  Truck  Spill 


AM,  AT,  4D,  DP,  DU,  SI, 
TC 

AM,  AT,  BR,  CP,  4D,  DP, 
DU,  HX,  SI,  TC 

AT,  DU 

AM,  AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  MF,  SI, 
SM,  TB,  TC,  DE 

AM,  AT,  BR,  CP,  4D,  DP, 
DU,  HX,  SI,  TB,  TC 

AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  HX,  PC,  SI,  SM,  TB,  TC, 
DE 

All  except  IP 


AT,  DU,  SI,  TB 


AM,  AT,  BR,  4D,  DP,  DC, 
DU,  SI,  TB,  TC 

AT 

AT,  BR,  CP,  4D,  DP,  DC,  DU, 
GP,  HX,  SI,  TB,  TC 


AM,  AT,  BR,  4D,  DP,  DC, 
DU,  SI,  TB,  TC 

AM,  AT,  BR,  4D,  DP,  DC,  DU, 
GP,  HX,  SI,  TB,  TC 


AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  GP,  HX,  PC,  SI,  SM, 
TB,  TC 


AM,  AT 
AM,  AT,  SI 

AT,  SI 

AM,  AT,  SI 
AM,  AT,  SI 

AM,  AT,  BR,  4D,  SI 


Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10"*. 

Legend: 
AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsuffuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron- 
GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsuifuron  methyl;  PC  =  Picloram;  SI  =  Simazine' 
SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 


S 
s 

■I 
0) 

3 

< 
o 

(Q 
O 


o 

3 


(D 

W 

3 
<o 

3 

m 


Table  3-20.    High  Risks  From  Accidents  From  Herbicide  Use  on  Recreation  and  Cultural  Sites 


Exposure  Scenario 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Immediate  Reentry,  Hiker 
Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


Systemic 


Reproductive 


All  except  DP,  TB 
All 


AT,  4D,  DP,  DC,  GP, 
HX,  SI,  TB,  TC,  DE 

AT,  4D,  SI 

All  except  IP 


All  except  DP,  TB 
All 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  DC,  SI,  TB 

AT,  4D,  DP,  DC,  GP,  HX,  PC, 
SI,  TB,  TC 


Cancer 


AT,  4D,  SI 
AT,  4D,  SI 

S! 

AT,  4D,  SI 


Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater  than  1  x  10*. 

M/U  Amrtrole-  AT  =  Atrazine;  BR  »  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  DU  =  Diuron; 

GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram;  SI  =  Simazine;  SM  =  Sulfometuron  methyl; 

TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 
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Vegetation 


The  overall  effect  of  all  alternatives  would  be 
changes  in  vegetation  composition,  structure, 
or  productivity  in  the  areas  treated.    In  some 
instances,  certain  species  would  be 
suppressed  or  removed  as  a  result  of 
treatment.    Other  species  would  increase, 
while  others  would  remain  essentially 
unchanged.    In  some  instances,  vegetation 
would  be  rejuvenated  or  resized.    Species  and 
structural  diversity  of  a  given  site  may  be 
enhanced  or  reduced,  depending  on  treatment 
objectives  and  kind  of  site.    The  results  of 
treatment  would  include  enhanced  structure 
and  diversity  of  wildlife  habitat,  increased 
productivity  of  herbaceous  vegetation  and 
browse,  enhanced  productivity  of  commercially 
valuable  trees,  suppression  of  noxious  weeds, 
reduced  fire  and  safety  hazards,  and 
maintenance  of  a  community  in  a  particular 
successional  stage  that  best  meets  land  use 
objectives  for  the  site. 

Herbicides  would  provide  greater  control  of 
resprouting  vegetation  than  other  treatments, 
particularly  when  applied  before  burning. 
Manual  methods  would  be  used  primarily  to 
suppress  target  vegetation  that  does  not 
resprout.    Mechanical  measures  would  prove 
effective  in  rangeland  management  and 
vegetation  control  and  be  most  effective  when 
used  to  control  nonsprouting  species. 
Mechanical  treatments  also  would  temporarily 
remove  competing  vegetation  from  sites  but 
aid  germination  of  grasses  and  hardwoods  in 
forest  situations. 

Management  after  treatment  is  as  important  as 
treatment  selection  to  ensure  that  treatment 
objectives  are  met  in  the  long  term.    Post- 
treatment  management  is  addressed  in  local 
land-use  plans  and  activity  plans,  such  as  area 
of  critical  environmental  concern  plans,  habitat 
management  plans,  allotment  management 
plans,  watershed  plans,  and  coordinated 
resource  management  plans.    The  juxtaposition 
of  treatment  sites  and  the  landscape  mosaic 
resulting  from  the  treatment  programs 
proposed  under  the  alternatives  will  be 
addressed  in  site-specific  environmental 
analyses  as  specific  projects  are  proposed. 
The  location  and  size  of  vegetation  treatment 
areas  proposed  will  be  considered  relative  to 
treatments  already  done.    Land-use  plan  and 
activity  plan  objectives  will  guide  the  analysis 
and  decision  process. 

Riparian  areas  will  generally  be  avoided  under 
all  alternatives  and  site-specific  treatments. 
Standard  operating  procedures  and  mitigation 


measures  are  designed  to  minimize  or 
eliminate  impacts  to  riparian  vegetation  and 
are  addressed  in  the  site-specific 
environmental  analysis  for  the  proposed 
project.    Therefore,  except  where  specific 
treatments  are  designed  to  control  or  manage 
vegetation  within  riparian  areas,  there  will  be 
no  significant  adverse  impacts  to  riparian 
zones  in  any  analysis  region  under  any 
alternative.    For  these  reasons,  riparian 
vegetation  will  not  be  discussed  in  detail. 

The  few  treatments  proposed  within  riparian 
areas  are  either  for  controlling  noxious  weeds 
or  nonnative  problem  species,  such  as 
saltcedar.    All  treatments  are  for  small 
acreages  and  generally  consist  of  manual 
applications  of  control  measures  to  individual 
species,  such  as  chainsawing  saltcedar  and 
painting  the  stump  with  herbicide.    The 
techniques  required  to  achieve  effective  control 
in  this  situation  will  tend  to  minimize  the 
opportunity  for  undesired  impacts. 

Current  condition  and  recovery  of  deteriorated 
riparian  areas  depend  on  the  management  of 
adjacent  uplands.    Most  of  the  proposed 
treatments  target  upland  sites,  with  the  intent 
to  improve  or  stabilize  vegetation  and 
watershed  conditions.    In  general,  the 
improved  conditions  of  the  upland  vegetation 
and  watersheds  of  the  riparian  systems  will 
contribute  significantly  to  the  recovery, 
improvement,  or  maintenance  of  quality 
riparian  vegetation.    Impacts  to  riparian 
vegetation  will  be  positive  through  the 
improved  management  and  condition  of 
adjacent  uplands  as  a  result  of  properly 
designed  vegetation  treatments. 

The  proposed  acreage  for  biological  treatments 
under  all  alternatives  primarily  targets 
introduced  species  that  have  been  designated 
as  noxious  weeds.    Biological  treatments  may 
occur  in  any  analysis  region  in  any  portion  of 
the  Draft  EIS  area.    The  use  of  biological 
treatments  depends  on  the  nature  of  the  target 
species,  dispersal  of  the  weed,  and  availability 
of  appropriate  biological  control  agents.    The 
objective  of  biological  control  methods  is  to 
bring  weeds  to  an  economic  control  level,  not 
to  eradicate  them.    Generally,  a  complex  of 
agents  is  necessary  to  do  this,  and  control  is 
attained  only  over  a  period  of  several  to  many 
years.    BLM  is  working  with  other  Federal 
agencies  and  universities  to  identify  and  test 
potential  biological  agents  for  use  on  noxious 
weed  species.    Before  an  agent  may  be 
released,  extensive  testing  must  be  done  to 
ensure  that  potential  agents  are  host-specific 
and  will  not  be  detrimental  to  economically 
important  or  endangered  or  threatened 
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species,  and  that  they  do  not  carry  parasites 
and  diseases.    In  addition,  interaction  between 
potential  agents  is  examined,  and  the 
environments  in  which  they  operate  most 
effectively  are  determined  before  release. 

The  sagebrush  and  plains  grasslands  analysis 
regions  together  contain  nearly  three-fourths  of 
the  acres  proposed  for  treatment  under  each 
alternative,  while  the  remaining  analysis 
regions  each  constitute  10  percent  or  less  of 
proposed  treatment  acreage.    The  greatest 
acreages  of  vegetation  treatment  are  proposed 
under  Alternative  1  (Table  1-1).    Alternative  1 
is  the  only  alternative  that  allows  a  choice  of 
the  treatment  method  or  program  chemical  that 
would  be  best  suited  to  meet  site-specific 
treatment  objectives.    Acreages  proposed  for 
treatment  under  Alternatives  2  and  4  are 
similar,  but  their  impacts  to  vegetation  would 
be  quite  different.    Chemically  treated  acreage 
under  Alternative  4  would  be  more  than  three 
times  the  chemically  treated  acreage  under 
Alternative  2.    Acreage  treated  by  prescribed 
fire  would  be  greatest  under  Alternative  3. 
Many  noxious  weeds  would  remain 
uncontrolled  under  Alternative  3.    Alternative  5 
proposes  less  acreage  for  treatment  than  any 
of  the  alternatives,  as  well  as  fewer  acres  of 
chemical  treatment  than  any  alternative  except 
Alternative  3. 


Alternative  1:   Proposed  Action 

Under  Alternative  1,  all  available  treatment 
methods — manual,  mechanical,  biological, 
prescribed  burning,  and  chemical — could  be 
used.    The  sequence  of  treatments  would  be 
selected  to  take  maximum  advantage  of  the 
characteristics  of  the  treatments,  target 
species,  and  environmental  considerations — to 
get  desired  results.    The  treatment  selection 
would  be  determined  by  evaluating  treatment 
objectives  along  with  information  on  the 
physiological  response  of  species  in  the  target 
community  to  different  treatment  methods,  the 
composition  and  productivity  of  vegetation  in 
the  target  area,  environmental  considerations 
(proximity  of  human  habitations  and  water 
bodies,  endangered  species,  National  Parks, 
and  so  on),  and  physical  site  characteristics 
(such  as  soil  type,  rockiness,  and  slope). 

Under  Alternative  1,  herbicides  would  be  used 
to  treat  the  largest  number  of  acres,  followed 
by  prescribed  burning,  mechanical,  biological, 
and  manual  methods.    For  all  the  vegetation 
analysis  regions  under  this  alternative,  noxious 
weeds  would  be  treated  primarily  by  biological 
and  chemical  methods.    Oil  and  gas  production 
facilities,  recreation  areas,  and  rights-of-way 


would  be  treated  by  chemical  and  mechanical 
methods,  with  manual  and  biological  methods 
used  when  appropriate.    Rangeland  areas 
would  be  treated  predominantly  by  chemicals 
and  prescribed  burning. 

Sagebrush 

More  than  one-half  of  the  acreage  proposed 
for  treatment  under  Alternative  1  would  be  in 
this  analysis  region.    The  primary  treatment 
methods  would  be  prescribed  fire  and 
chemicals.    Prescribed  fire  would  favor 
herbaceous  vegetation  over  woody  species  in 
the  short  term,  and  treated  areas  would  reflect 
this.    Herbicides  would  be  used  on  rangeland 
dominated  by  introduced  annual  grasses,  such 
as  cheatgrass  and  medusahead,  followed  by 
revegetation  with  perennial  species. 
Chemicals  also  would  be  used  to  suppress 
shrubs  in  favor  of  herbaceous  vegetation  on 
some  areas.    The  relative  proportion  of  shrubs 
to  herbaceous  species  left  in  treated  areas 
would  vary,  depending  on  site  management 
objectives.    Chemical  treatments  that  target 
woody  species  also  may  initially  damage  the 
herbaceous  component,  particularly  forbs,  but 
productivity  would  recover  in  the  short  term. 
Vegetation  cover  would  initially  be  reduced 
following  treatments  but  recover  in  the  short 
term.    Long-term  impacts  include  a  reduction 
in  the  extent  of  acreage  dominated  by  annual 
grasses,  increase  in  acres  of  perennial 
vegetation,  and  more  sites  with  a  shrub  mosaic 
or  predominantly  herbaceous  composition 
rather  than  closed  stands  dominated  by 
shrubs. 

Desert  Shrub 

Little  treatment  is  proposed  in  this  analysis 
region  under  Alternative  1.    Small  acreages  of 
saltcedar  would  be  controlled  and  converted  to 
native,  multispecies  riparian  vegetation.    Short- 
term  negative  losses  of  cover  would  occur,  but 
reestablishing  native  vegetation  would  result  in 
significant  long-term  benefits,  particularly  to  the 
habitats  of  small  birds,  mammals,  reptiles,  and 
amphibians.    Other  treatments  would  be  done 
with  chemicals  or  by  mechanical,  manual,  or 
biological  methods  to  control  noxious  weeds 
and  to  reduce  fire  or  other  safety  hazards  on 
rights-of-way,  recreation  areas,  and  oil  and  gas 
production  facilities. 

Southwestern  Shrubsteppe 

This  analysis  region  ranks  just  below  pinyon- 
juniper  in  the  number  of  acres  proposed  for 
treatment  under  Alternative  1.    The  primary 
treatment  methods  would  be  prescribed  fire 
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and  chemicals.    Prescribed  fire  favors 
herbaceous  vegetation  and  sprouting  woody 
species.    Chemical  treatments  would  most 
often  suppress  the  sprouting  woody  species 
when  they  are  in  closed  stands  without 
sufficient  fine  fuel  to  carry  a  fire.    Prescribed 
fire  would  control  very  young  plants  and 
maintain  communities  already  dominated  by 
herbaceous  species,  or  it  would  follow  a 
chemical  treatment  to  burn  standing  dead 
woody  material  that  inhibits  movement  and 
access  to  forage  by  animals.    Chemical 
treatments  that  target  woody  species  also 
might  initially  damage  the  herbaceous 
component,  particularly  broadleaf  species,  but 
productivity  would  recover  in  the  short  term. 

Small  acreages  of  saltcedar  would  be 
controlled  and  converted  to  native, 
multispecies  riparian  vegetation.    Short-term 
negative  losses  of  cover  would  occur,  but 
reestablishing  native  vegetation  would  result  in 
significant  long-term  benefits,  particularly  to  the 
habitats  of  small  birds,  mammals,  reptiles,  and 
amphibians.    The  most  significant  impact  of 
Alternative  1  in  this  analysis  region  would  be 
to  increase  the  proportion  of  herbaceous 
vegetation  relative  to  woody  vegetation. 
Grasses  would  be  favored  slightly  over  forbs  in 
most  chemically  treated  areas.    Treatment 
would  initially  reduce  total  vegetative  cover  on 
the  treated  site,  but  it  would  recover  in  the 
short  term.    Long-term  effects  include 
increased  acreage  with  a  shrub  mosaic  or 
predominantly  herbaceous  composition  rather 
than  stands  dominated  by  shrubs. 

Chaparral-Mountain  Shrub 

Treatments  proposed  in  this  analysis  region  do 
not  constitute  a  significant  portion  of  the 
treatment  program  under  Alternative  1. 
Prescribed  fire,  chemicals,  and  mechanical 
treatment  would  be  used  most  often  in  interior 
chaparral  communities.    Prescribed  fire  alone 
would  open  and  rejuvenate  decadent  stands  of 
shrubs,  increase  the  diversity  and  productivity 
of  the  herbaceous  component,  and  reduce  fuel 
loading  and  continuity.    Chemical  and 
mechanical  treatments,  in  conjunction  with  fire, 
would  be  done  if  conversion  from  shrub- 
dominated  to  herbaceous  communities  was 
desired  in  local  areas.    Increased  water  yield 
also  might  result  if  the  community  is  converted 
to  grassland.    Prescribed  fire  would  be  the 
most  commonly  used  treatment  method 
proposed  in  mountain  shrub  communities  to 
resize  and  rejuvenate  stands  of  Gambel  oak 
and  mountain  mahogany  for  wildlife.    The 
vegetation  cover  would  initially  be  reduced 
after  treatment  but  would  recover  in  the  short 
term.    Long-term  impacts  would  include  the 


maintenance  of  a  more  open  and  vigorous 
shrub  component  and  increased  productivity  of 
herbaceous  species  on  some  sites. 

Pinyon-Juniper 

This  analysis  region  comprises  slightly  less 
than  10  percent  of  the  acreage  proposed  for 
treatment  under  Alternative  1.    Treatment 
methods  would  most  frequently  be  mechanical 
and  prescribed  fire.    Both  of  these  methods 
favor  herbaceous  species  over  woody  species. 
The  long-term  impact  of  Alternative  1  in  this 
analysis  region  would  be  to  increase  the 
abundance  and  diversity  of  herbaceous 
vegetation  and  understory  shrubs  and  to 
decrease  tree  cover.    The  relative  proportion 
of  trees  to  other  species  left  in  treated  areas 
would  vary,  depending  on  site  management 
objectives. 

Plains  Grassland 

Approximately  20  percent  of  the  acreage 
proposed  for  treatment  under  Alternative  1  is 
in  this  analysis  region.    Prescribed  fire  and 
chemical  treatments  would  be  used  most  often. 
The  major  impact  would  be  an  increase  in 
herbaceous  species,  primarily  grasses,  and  a 
decrease  in  the  density  and  abundance  of 
woody  species.    The  vegetation  cover  would 
be  reduced  initially  after  treatment  but  recover 
in  the  short  term.    Long-term  impacts  would  be 
maintenance  of  mostly  open  grassland 
communities. 

Mountain/Plateau  Grasslands 

Treatments  in  this  analysis  region  do  not 
constitute  a  significant  portion  of  the  treatment 
program  under  Alternative  1.    Proposed 
treatments  would  consist  mainly  of  chemicals 
or  prescribed  fire  to  control  noxious  weeds  or 
other  herbaceous  species  or  to  suppress 
woody  species.    Some  treatments  might  be 
started  to  control  vegetation  on  rights-of-ways, 
oil  and  gas  facilities,  and  recreation  areas  by 
chemical,  mechanical,  biological,  or  manual 
methods. 

Coniferous/Deciduous  Forests 

This  analysis  region  comprises  the  least 
acreage  proposed  for  treatment  under 
Alternative  1,  mostly  because  BLM  administers 
so  little  forested  land.    Forests  would  be 
managed  primarily  by  combinations  of 
chemical,  mechanical,  and  prescribed  fire 
methods.    Most  of  the  treatment  acreage 
proposed  for  this  analysis  region  is  in 
important  timber-producing  areas.    Significant 
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impacts  of  Alternative  1  in  this  analysis  region 
would  include  reduced  fuel  loads  and  reduced 
understory  competition  for  timber  species. 
Some  treatments  might  be  initiated  to  control 
vegetation  on  rights-of-ways,  oil  and  gas 
facilities,  and  recreation  areas  by  chemical, 
mechanical,  biological,  or  manual  methods. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

Under  Alternative  2,  aerial  applications  of 
herbicides  (Figure  3-6)  would  not  be  permitted. 
The  control  of  some  target  species  in  many 
areas  would  not  be  as  effective  as  that  under 
Alternative  1,  and  retreatment  or  maintenance 
treatments  would  have  to  be  done  more 
frequently.    Exact  combinations  of  manual, 
mechanical,  bilogical,  prescribed  fire,  and 
ground  herbicide  treatments  (Figure  3-7)  would 
be  determined  as  was  done  for  Alternative  1. 
Under  Alternative  2,  prescribed  fire  would  be 
used  on  the  greatest  number  of  acres,  followed 
by  mechanical,  bilological,  chemical,  and 
manual  treatments  (Table  1-1). 


Under  Alternative  2  for  all  the  vegetation 
analysis  regions,  noxious  weeds  would  be 
treated  primarily  by  biological  and  chemical 
methods.    Oil  and  gas  production  facilities, 
recreation  areas,  and  rights-of-way  would  be 
treated  by  chemical  and  mechanical  methods, 
with  manual  and  biological  methods  used  when 
appropriate.    Rangeland  areas  would  be 
treated  predominantly  by  prescribed  burning. 
The  impacts  to  riparian  areas  would  be  the 
same  as  those  under  Alternative  1. 

Sagebrush 

Under  Alternative  2,  prescribed  fire  and 
mechanical  treatment  would  be  substituted  for 
aerial  chemical  application  as  much  as 
possible  when  large  acreages  are  proposed  for 
treatment.    More  than  one-half  of  the  acres 
proposed  for  treatment  under  this  alternative 
are  in  this  analysis  region,  although  total 
acreage  treated  would  decrease  relative  to 
Alternative  1.    Prescribed  fire  could  not  be 
substituted  on  sites  without  sufficient  fine  fuel 
to  carry  a  fire,  and  mechanical  treatment  could 
not  be  substituted  on  sites  where  sprouting 
species  such  as  rabbitbrush  might  be 


Figure  3-6.    Aerial  herbicide  application. 
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increased  by  such  treatment.    Alternative  2 
would  preclude  chemical  treatment  of 
rangelands  dominated  by  annual  grasses. 

The  total  vegetative  cover  would  be  decreased 
immediately  after  treatment  but  recover  in  the 
short  term.    In  the  long  term,  however,  the 
treatment  program  under  Alternative  2  would 
not  be  as  effective  as  that  under  Alternative  1. 
More  acres  would  continue  to  be  dominated  by 
annual  grasses  and  monotypical  stands  of 
shrubs.    The  herbaceous  component  of 
communities  would  not  be  as  diverse  or 
productive  as  that  under  Alternative  1. 

Desert  Shrub 

The  effects  of  Alternative  2  in  this  analysis 
region  would  be  the  same  as  those  under 
Alternative  1. 

Southwestern  Shrubsteppe 

Under  Alternative  2,  prescribed  fire  would  be 
substituted  for  aerial  herbicide  application  as 
much  as  possible  when  large  acreages  are 
proposed  for  treatment.    Prescribed  fire  cannot 


be  substituted  on  sites  lacking  sufficient  fine 
fuel  to  carry  a  fire.    Controlling  sprouting, 
woody  species  in  areas  where  an  herbaceous 
community  is  sought  could  be  difficult  because 
herbicide  use  would  be  limited  and  sprouting 
may  be  enhanced  by  burning  alone. 
Mechanical  treatment  could  not  be  substituted 
for  aerial  chemical  treatment  on  significant 
acreage,  because  nonplowing  mechanical 
treatments  would  not  prevent  the  resprouting 
and  redominance  of  woody  species  and 
plowing  treatments  kill  most  perennial  grasses 
and  forbs  that  are  unable  to  reproduce 
vegetatively.    Total  acreage  treated  in  this 
analysis  region  would  decrease  relative  to 
Alternative  1. 

Under  Alternative  2,  the  vegetative  cover 
would  be  reduced  immediately  after  treatment 
but  recover  in  the  short  term.    In  the  long 
term,  however,  this  treatment  program  would 
not  be  as  effective  on  upland  communities  as 
that  under  Alternative  1.    More  acres  would 
continue  to  be  dominated  by  shrubs,  and  the 
herbaceous  component  of  communities  would 
not  be  as  diverse  or  productive  as  that  under 
Alternative  1. 


Figure  3-7.    Equipment  for  ground  application  of  herbicides. 
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Chaparral-Mountain  Shrub 

The  impacts  of  Alternative  2  in  this  analysis 
region  would  be  similar  to  the  impacts  of 
Alternative  1.    Total  acreage  treated  also 
would  be  similar  to  Alternative  1.    However, 
Alternative  2  would  preclude  the  combination 
of  aerially  applied  herbicides  with  prescribed 
fire  in  situations  where  a  predominantly 
herbaceous  community  is  desired  to  replace 
shrub  communities. 

Pinyon-Juniper 

The  impacts  of  Alternative  2  in  this  analysis 
region  would  be  similar  to  the  impacts  of 
Alternative  1,  because  mechanical  and 
prescribed  fire  treatments  are  most  often  used 
for  vegetation  treatments  in  this  region. 
Acreage  proposed  for  treatment  also  is  similar 
to  Alternative  1. 

Plains  Grasslands 

Under  Alternative  2,  prescribed  fire  would  be 
substituted  for  aerial  chemical  application  as 
much  as  possible  when  large  acreages  are 
proposed  for  treatment.    Acreage  proposed  for 
treatment  under  this  alternative  is  less  than  in 
Alternative  1.    Prescribed  fire  could  not  be 
substituted  on  sites  lacking  sufficient  fine  fuel 
to  carry  a  fire.    Mechanical  treatment  would 
not  be  substituted  for  aerial  chemical  treatment 
on  significant  acreage.    Control  of  large 
infestations  of  noxious  weeds  or  other 
broadleaf  species  would  not  be  as  effective 
under  Alternative  2  as  that  under  Alternative  1. 
The  vegetative  cover  would  be  reduced 
immediately  after  treatment  but  recover  in  the 
short  term.    In  the  long  term,  however,  the 
treatment  program  under  Alternative  2  would 
not  be  as  effective  as  that  under  Alternative  1 
because  more  acres  would  continue  to  be 
dominated  by  shrubs.    The  herbaceous 
component  of  communities  would  not  be  as 
diverse  or  productive  as  that  under 
Alternative  1. 

Mountain-Plateau  Grasslands 

Under  Alternative  2,  treatments  proposed  to 
control  noxious  weeds  and  broadleaf  species 
would  not  be  as  effective  over  large  acreages 
as  those  under  Alternative  1.    However,  total 
acreage  proposed  for  treatment  under  this 
alternative  is  similar  to  Alternative  1.    Ground 
application  of  chemicals,  prescribed  fire,  or 
mechanical  treatments  would  be  substituted  to 
the  extent  possible.    The  vegetative  cover 
would  be  reduced  immediately  after  treatment 
but  recover  in  the  short  term.    In  the  long 


term,  however,  the  treatment  program  under 
Alternative  2  would  not  be  as  effective  as  that 
under  Alternative  1. 

Coniferous/Deciduous  Forest 

Alternative  2  would  preclude  much  understory 
control  in  new  commercial  timber  areas 
because  prescribed  fire  or  mechanical 
treatments  are  not  satisfactory  substitutes  in 
that  situation.    Other  impacts  would  be  similar 
to  Alternative  1 .    Total  acreage  proposed  for 
treatment  is  similar  to  Alternative  1. 


Alternative  3: 
Herbicides 


No  Use  of 


The  application  of  program  chemicals  would 
not  be  permitted  under  Alternative  3.    The 
control  of  some  target  species  would  not  be  as 
effective  in  many  areas,  and  retreatment  or 
maintenance  treatments  might  have  to  occur 
more  frequently.    In  the  case  of  noxious  weeds 
for  which  no  biological  control  is  yet  available, 
control  would  be  difficult.    Treatment  would  not 
work  on  many  sites  because  of  lack  of  suitable 
substitute  treatments.    Public  lands  would 
provide  a  source  for  infestation  of  adjacent 
private  lands  by  uncontrolled  weeds.    Many 
riparian  areas  would  not  be  treated. 
Vegetation  treatment  on  oil  and  gas  production 
facilities  and  rights-of-way  would  have  to  be 
replaced  by  manual  or  mechanical  methods  to 
the  extent  possible,  or  not  done  at  all, 
resulting  in  hazardous  fire  conditions  on  these 
sites  and  creating  maintenance  problems. 
Recreation  areas  would  be  treated  primarily  by 
mechanical  and  manual  methods. 

Exact  combinations  of  manual,  mechanical, 
biological,  and  prescribed  burning  treatments 
would  otherwise  be  determined  as  for  those 
Alternative  1.    The  method  of  treatment  on  the 
largest  number  of  acres  would  be  prescribed 
fire,  followed  by  mechanical,  biological,  and 
manual  methods  (Table  1-1). 

Sagebrush 

Under  Alternative  3,  prescribed  fire  and 
mechanical  treatment  would  be  substituted  for 
chemical  application  as  much  as  possible. 
More  than  one-half  of  the  acreage  proposed 
for  treatment  under  this  alternative  would  occur 
in  this  analysis  region,  but  treated  acres  would 
be  fewer  than  those  under  Alternative  1. 
Prescribed  fire  could  not  be  substituted  on 
sites  lacking  sufficient  fine  fuel  to  carry  a  fire, 
and  mechanical  treatment  could  not  be 
substituted  on  sites  where  sprouting  species 
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such  as  rabbitbrush  might  be  increased  by 
such  treatment.    The  total  acreage  treated  in 
this  analysis  region  would  decrease  relative  to 
Alternative  1.    Alternative  3  would  preclude 
chemical  treatment  of  rangelands  dominated  by 
annual  grasses. 

The  total  vegetative  cover  would  decrease 
immediately  after  treatment  but  recover  in  the 
short  term.    In  the  long  term,  however,  the 
treatment  program  under  Alternative  3  would 
not  be  as  effective  as  that  under  Alternative  1. 
More  acres  would  continue  to  be  dominated  by 
annual  grasses  and  monotypical  stands  of 
shrubs.    The  herbaceous  component  of 
communities  would  not  be  as  diverse  or 
productive  as  that  under  Alternative  1. 

Desert  Shrub 

The  impacts  of  Alternative  3  in  this  analysis 
region  would  mostly  be  in  riparian  areas,  on  oil 
and  gas  facilities,  and  on  rights-of-way. 
Attempts  to  control  saltcedar  in  many  riparian 
areas  would  not  be  successful,  and 
reestablishment  of  native  vegetation  would  be 
poor. 

Southwestern  Shrubsteppe 

Under  Alternative  3,  prescribed  fire  would  be 
substituted  for  chemical  application  as  much 
as  possible.    However,  the  treated  acres  in 
this  analysis  region  under  this  alternative 
would  be  fewer  than  under  Alternative  1. 
Prescribed  fire  could  not  be  substituted  on 
sites  without  sufficient  fine  fuel  to  carry  a  fire. 
Mechanical  treatment  could  not  be  substituted 
for  aerial  chemical  treatment  on  significant 
acreage.    The  vegetative  cover  would  be 
reduced  immediately  after  treatment  but 
recover  in  the  short  term.    In  the  long  term, 
however,  the  treatment  program  under 
Alternative  3  would  not  be  as  effective  as 
under  Alternative  1,  because  more  acres  would 
continue  to  be  dominated  by  shrubs  and  the 
herbaceous  component  of  communities  would 
not  be  as  diverse  or  productive.    Attempts  to 
control  saltcedar  in  many  riparian  areas  would 
not  be  successful,  and  reestablishment  of 
native  vegetation  would  be  poor. 

Chaparral-Mountain  Shrub 

The  impacts  of  Alternative  3  in  this  analysis 
region  would  be  similar  to  the  impacts  of 
Alternative  1,  and  treated  acreage  also  would 
be  similar.    However,  Alternative  3  would 
preclude  the  combination  of  aerially  applied 
herbicides  with  prescribed  fire  in  situations 


where  a  predominantly  herbaceous  community 
is  desired  to  replace  shrub  communities. 

Pinyon-Juniper 

The  impacts  of  Alternative  3  in  this  analysis 
region  would  be  similar  to  the  impacts  of 
Alternative  1,  because  mechanical  and 
prescribed  fire  treatments  are  most  often  used 
for  vegetation  treatments  in  this  region.    The 
total  acres  treated  under  this  alternative  would 
be  only  slightly  fewer  than  those  under 
Alternative  1. 

Plains  Grasslands 

The  acreage  treated  in  this  analysis  region 
under  Alternative  3  would  be  less  than  under 
any  other  alternative  but  still  constitute  nearly 
20  percent  of  total  acreage  treated  under  this 
alternative.    Prescribed  fire  would  be 
substituted  for  chemical  application  as  much 
as  possible  when  large  acreages  are  proposed 
for  treatment.    Prescribed  fire  could  not  be 
substituted  on  sites  without  sufficient  fine  fuel 
to  carry  a  fire  or  on  sites  infested  with 
sprouting  shrubs,  such  as  honey  mesquite, 
sand  shinnery  oak,  or  cholla.    Mechanical 
treatment  would  not  be  substituted  for  aerial 
chemical  treatment  on  significant  acreage. 
The  control  of  large  infestations  of  noxious 
weeds  or  other  broadleaf  species  would  not  be 
as  effective  under  Alternative  3  as  that  under 
Alternative  1. 

The  vegetative  cover  would  be  reduced 
immediately  after  treatment  but  recover  in  the 
short  term.    In  the  long  term,  however,  the 
treatment  program  under  Alternative  3  would 
not  be  as  effective  as  that  under  Alternative  1. 
More  acres  would  continue  to  be  dominated  by 
shrubs.    The  herbaceous  component  of 
communities  would  not  be  as  diverse  or 
productive  as  that  under  Alternative  1. 

Mountain/Plateau  Grasslands 

Under  Alternative  3,  treatments  proposed  to 
control  noxious  weeds  and  broadleaf  species 
would  not  be  as  effective  over  large  acreages 
as  those  under  Alternative  1.    Prescribed  fire 
or  mechanical  treatments  would  be  substituted 
to  the  extent  possible.    The  vegetative  cover 
would  be  reduced  immediately  after  treatment 
but  recover  in  the  short  term.    In  the  long 
term,  however,  the  treatment  program  under 
Alternative  3  would  not  be  as  effective  as  that 
under  Alternative  1. 
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Coniferous/Deciduous  Forests 

Alternative  3  would  preclude  much  control  of 
competing  vegetation  in  commercial  timber 
areas,  and  treated  acreage  in  this  analysis 
region  under  this  alternative  would  be  less 
than  that  under  Alternative  1.    Other  impacts 
would  be  similar  to  Alternative  1,  except  for  oil 
and  gas  facilities  and  rights-of-way. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

Under  Alternative  4,  prescribed  fire  would  not 
be  permitted  as  a  management  tool  to  treat 
vegetation  for  any  reason.    The  combinations 
of  mechanical,  manual,  biological,  and 
chemical  treatments  used  would  otherwise  be 
determined  as  was  done  for  Alternative  1. 
Chemicals  would  be  used  on  more  acres  under 
Alternative  4  than  under  any  other  alternative, 
followed  by  mechanical,  biological,  and  manual 
methods  (Table  1-1).    Noxious  weeds  would  be 
controlled  primarily  by  chemical  and  biological 
means;  oil  and  gas  production  facilities, 
recreation  areas,  and  rights-of-way  would  be 
treated  by  chemical,  mechanical,  biological, 
and  manual  methods. 

Sagebrush 

Under  Alternative  4,  chemicals  would  probably 
be  substituted  for  prescribed  fire  as  often  as 
possible,  increasing  chemically  treated  acreage 
to  more  than  that  under  any  other  alternative. 
Effects  on  nontarget  grasses  and  forbs  would 
be  greatest  under  this  alternative,  because 
chemicals  commonly  used  to  control  woody 
species  in  this  analysis  region  also  may  be 
detrimental  to  herbaceous  vegetation, 
particularly  forbs,  depending  on  such  factors 
as  application  rate  and  soil  texture. 

Vegetation  production  would  be  reduced  in  the 
short  term  after  treatment  but  increase  within  a 
few  years  of  treatment.    The  long-term  impact 
of  this  alternative  would  be  a  decrease  in 
woody  species  and  an  increase  in  herbaceous 
species.    The  relative  proportion  of  shrubs  to 
herbaceous  species  left  in  treated  areas  would 
vary,  depending  on  site  management 
objectives.  Grasses  would  be  favored  slightly 
over  forbs.    Standing  dead  material  left  after 
treatment  cannot  be  burned  and  would  present 
a  physical  obstruction  to  browse  and  forage 
use  in  formerly  dense  stands. 


Desert  Shrub 

The  impacts  of  Alternative  4  in  this  analysis 
region  would  be  the  same  as  those  for 
Alternative  1. 

Southwestern  Shrubsteppe 

Chemical  treatment  would  be  substituted  for 
prescribed  fire  under  Alternative  4  as  much  as 
possible,  but  treated  acreage  would  be  less 
than  that  for  Alternative  1.    Whereas  periodic 
burning  can  maintain  root-sprouting  shrubs  at 
a  mostly  young  age  class  in  the  community, 
chemical  treatment  would  tend  to  kill  more  of 
them.    Effects  on  nontarget  grasses  and  forbs 
would  be  greatest  under  this  alternative 
because  chemicals  commonly  used  to  control 
woody  species  in  this  analysis  region  also  may 
be  detrimental  to  some  herbaceous  species, 
particularly  forbs,  depending  on  such  factors 
as  application  rate  and  soil  texture.    Impacts  to 
riparian  areas  would  be  the  same  as  those 
under  Alternative  1. 

Vegetative  production  would  be  reduced  in  the 
short  term  after  treatment  but  would  increase 
within  a  few  years  of  treatment.    The  long- 
term  impact  of  this  alternative  would  be  a 
decrease  in  woody  species  and  an  increase  in 
herbaceous  species,  but  community  diversity 
probably  would  not  be  as  great  as  that  under 
Alternative  1  because  of  the  effects  on 
nontarget  species  and  the  increased  mortality 
of  woody  species  from  the  increased  use  of 
chemicals.    The  relative  proportion  of  shrubs 
to  herbaceous  species  left  in  treated  areas 
would  vary,  depending  on  site  management 
objectives.    Standing  dead  material  left  after 
treatment  could  not  be  burned  and  would 
present  a  physical  obstruction  to  browse  and 
forage  use  in  formerly  dense  stands. 

Chaparral-Mountain  Shrub 

The  elimination  of  prescribed  fire  under 
Alternative  4  precludes  use  of  an  important 
tool  used  to  treat  vegetation  in  this  analysis 
region.    The  available  treatment  methods  are 
not  satisfactory  substitutes  for  fire  when  a 
vigorous  shrub  community  is  desired.    The 
long-term  impact  of  this  alternative  would  be 
the  aging  of  shrubs  into  thick,  decadent  stands 
that  could  die  of  old  age  and  fuel  buildup  that 
would  increase  the  potential  for  wildfire. 
Standing  dead  material  left  after  chemical 
treatment  could  not  be  burned  and  would 
present  a  physical  obstruction  to  browse  and 
forage  use  in  formerly  dense  stands. 
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Pinyon-Juniper 

Under  Alternative  4,  most  initial  mechanical 
treatments  of  pinyon-juniper  sites  would  be 
unaffected.    It  is  common  to  follow  mechanical 
treatment  by  burning  to  kill  residual  trees  and 
to  decrease  obstruction  from  slash  piles.    This 
would  be  precluded  under  Alternative  4.    In 
addition,  no  maintenance  burning  of 
herbaceous  cover  established  after  mechanical 
treatment  would  be  allowed;  therefore,  the  site 
would  return  more  quickly  to  pinyon-juniper. 
The  treated  acreage  under  Alternative  4  would 
be  less  than  that  under  Alternative  1. 
Chemicals  would  be  substituted  for  fire  to 
some  extent,  increasing  the  adverse  effects  on 
nontarget  grasses  and  forbs.    The  substitution 
of  certain  chemicals  also  can  increase  the 
potential  for  post-treatment  dominance  by 
annual  grasses  on  some  sites.    Slash  piles 
remaining  on  the  site  contain  nutrients  that 
could  contribute  to  site  productivity,  but  the 
nutrients  would  only  be  released  by  burning. 
Old  slash  piles  also  would  present  a  wildfire 
hazard.    If  slash  piles  were  burned  by  wildfire 
under  severely  dry  conditions  rather  than  by 
prescribed  fire  under  controlled  conditions, 
damage  could  be  done  to  the  site  because  of 
high  fire  temperature. 

Vegetative  production  would  be  reduced  in  the 
short  term  under  this  alternative  but  would 
increase  within  several  years  after  treatment  if 
revegetation  is  successful.    The  long-term 
impact  of  Alternative  4  in  this  analysis  region 
would  be  to  increase  abundance  and  diversity 
of  herbaceous  vegetation  and  understory 
shrubs  and  to  decrease  tree  cover.    The 
relative  proportion  of  trees  to  other  species  left 
in  treated  areas  would  vary,  depending  on  site 
management  objectives. 

Plains  Grasslands 

Chemical  treatment  would  be  substituted  for 
prescribed  fire  under  Alternative  4  as  much  as 
possible.    The  treated  acreage  in  this  analysis 
region  would  be  less  than  that  under 
Alternative  1  but  would  comprise  approximately 
one-fourth  of  the  total  acreage  treated  under 
Alternative  4.    Whereas  periodic  burning  would 
maintain  root-sprouting  shrubs  at  a  mostly 
young  age  class  in  the  community,  chemical 
treatment  would  tend  to  kill  more  of  them. 
The  effects  on  nontarget  grasses  and  forbs  will 
be  greatest  under  this  alternative  because 
chemicals  commonly  used  to  control  woody 
species  in  this  analysis  region  also  may  be 
detrimental  to  herbaceous  vegetation, 
particularly  forbs,  depending  on  such  factors 
as  application  rate  and  soil  texture. 


Vegetative  production  would  be  reduced  in  the 
short  term  after  treatment  but  would  increase 
within  a  few  years  of  treatment.    On  some 
sites,  community  diversity  would  not  be  as 
great  as  that  under  Alternative  1  because  of 
the  effects  on  nontarget  species  and  the 
increased  mortality  of  target  species  from  the 
increased  use  of  chemicals. 

Mountain/Plateau  Grasslands 

Chemicals  are  the  primary  treatment  method  in 
this  analysis  region,  so  treated  acreage  under 
Alternative  4  is  similar  to  that  under 
Alternative  1.    This  alternative  would  mostly 
affect  treatments  on  mountain  grassland  sites 
to  suppress  woody  species  and  would  result  in 
treatment  being  foregone  if  chemicals  were  not 
a  satisfactory  substitute. 

Coniferous/Deciduous  Forests 

Eliminating  prescribed  fire  under  Alternative  4 
would  have  serious  consequences  in  this 
analysis  region.    Slash  remaining  from  timber 
operations  could  not  be  burned,  which  would 
increase  the  potential  for  serious  wildfire.    The 
lack  of  understory  burns  in  some  forest  types, 
especially  ponderosa,  allows  the  establishment 
of  fuel  ladders,  also  a  serious  wildfire  hazard. 
Fire  exclusion  under  this  alternative  would 
eventually  cause  a  trend  toward  a  long-term 
dying  out  of  aspen  stands.    Chemical  and 
mechanical  treatments  would  still  be  done  to 
manage  species  competing  with  conifers  in 
commercial  timber  areas,  but  jeopardy  of 
losing  these  resources  to  wildfire  would 
increase. 


Alternative  5:   No  Action 
(Continue  Current  Management) 

Under  Alternative  5,  vegetation  treatment 
would  continue  as  currently  being  performed. 
The  total  acreage  treated  would  be  lower  than 
that  for  any  other  alternative.    Under 
Alternative  5,  all  available  treatment 
methods — manual,  mechanical,  biological, 
prescribed  burning,  and  chemical — could  be 
used.    However,  the  array  of  chemicals 
available  for  use  would  be  less  than  that  under 
Alternative  1.    The  chemically  treated  acreage 
under  this  alternative  would  be  less  than  that 
under  any  other  alternative.    Exact 
combinations  of  manual,  mechanical,  biological, 
and  prescribed  burning  treatments  would 
otherwise  be  determined  as  was  done  for 
Alternative  1.    Under  Alternative  5,  the  method 
of  treatment  on  the  largest  number  of  acres 
would  be  prescribed  fire,  followed  by 
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biological,  mechanical,  chemical,  and  manual 
methods. 

Sagebrush 

Under  Alternative  5,  approximately  one-half  of 
the  acreage  would  be  treated  in  this  analysis 
region  relative  to  Alternative  1.    The  acreage 
proposed  for  treatment  under  this  alternative 
would  nevertheless  constitute  approximately 
one-half  of  the  total  acreage  treated  under 
Alternative  5.    The  chemically  treated  acreage 
would  be  proportionally  less  under  Alternative 
5  than  under  Alternative  1.    Short-term  impacts 
to  nontarget  herbaceous  species  from  chemical 
use,  particularly  forbs,  would  be  decreased. 
There  also  would  be  a  short-term  loss  of 
vegetative  cover  after  treatment.    Long-term 
impacts  would  be  more  acres  dominated  by 
shrubs  or  annual  grasses  and  less  community 
diversity  relative  to  Alternative  1.    The  effects 
of  treatment  on  oil  and  gas  facilities,  rights-of- 
way,  and  recreation  areas  would  be  similar  to 
those  under  Alternative  1. 

Desert  Shrub 

The  effects  on  this  analysis  region  under 
Alternative  5  would  be  similar  to  those  under 
Alternative  1,  except  treated  acreage  will  be 
slightly  less.    Acreage  of  riparian  treatments  in 
particular  would  be  reduced  under  Alternative 
5  relative  to  Alternative  1.    In  areas  where 
herbicides  are  not  available  under  this 
alternative,  saltcedar  control  in  riparian  areas 
would  not  be  expected  to  be  very  successful, 
and  reestablishment  of  native  vegetation  would 
be  poor. 

Southwestern  Shrubsteppe 

The  treated  acreage  would  decrease  by  nearly 
one-half  in  this  analysis  region  under 
Alternative  5  relative  to  Alternative  1. 
Treatment  of  riparian  acres  in  particular  would 
be  reduced  relative  to  Alternative  1.    In  areas 
where  herbicides  would  not  be  available  under 
this  alternative,  saltcedar  control  in  riparian 
areas  would  not  be  expected  to  be  very 
successful,  and  reestablishment  of  native 
vegetation  would  be  poor.    The  chemically 
treated  acreage  would  be  proportionally  less 
under  Alternative  5  than  that  under 
Alternative  1.    Short-term  impacts  to  nontarget 
herbaceous  species  from  chemical  use, 
particularly  forbs,  would  be  decreased.    There 
would  be  a  short-term  loss  of  vegetative  cover 
after  treatment.    Long-term  impacts  would  be 
more  acres  dominated  by  shrubs  or  annual 
grasses  and  less  community  diversity  relative 
to  Alternative  1.    Impacts  of  treatment  to  oil 


and  gas  facilities,  rights-of-way,  and  recreation 
areas  would  be  similar  to  Alternative  1. 

Chaparral-Mountain  Shrub 

Impacts  to  this  analysis  region  under 
Alternative  5  would  be  similar  to  those  under 
Alternative  1,  except  treated  acreage  would 
decrease  significantly.    The  proportion  of 
chemically  treated  acres  would  decrease 
relative  to  Alternative  1 .    Impacts  of  treatment 
to  oil  and  gas  facilities,  rights-of-way,  and 
recreation  areas  would  be  similar  to 
Alternative  1. 

Pinyon-Juniper 

Impacts  to  this  analysis  region  under 
Alternative  5  would  be  similar  to  those  under 
Alternative  1,  except  not  as  many  acres  would 
be  treated.    Most  treatments  proposed  in  this 
analysis  region  would  continue  to  be 
mechanical  and  prescribed  fire.    Chemicals 
would  continue  to  be  used  to  control  noxious 
weeds  and  treat  oil  and  gas  facilities  and 
rights-of-way.    Recreation  areas  would  be 
treated  with  manual,  mechanical,  or  chemical 
methods. 

Plains  Grasslands 

The  treated  acreage  in  this  analysis  region 
would  decrease  under  Alternative  5  relative  to 
Alternative  1,  but  the  proportion  of  chemically 
treated  acres  would  remain  approximately  the 
same.    Treatments  proposed  for  this  analysis 
region  under  Alternative  5  constitute 
approximately  one-fourth  of  the  total 
acreage  that  would  be  treated  under  this 
alternative.    Impacts  of  Alternative  5  in  this 
analysis  region  would  be  similar  to  impacts  of 
Alternative  1. 

Mountain/Plateau  Grasslands 

Impacts  to  this  analysis  region  and  acreage 
treated  under  Alternative  5  would  be  similar  to 
those  of  Alternative  1. 

Coniferous/Deciduous  Forests 

Impacts  to  this  analysis  region  under 
Alternative  5  would  be  similar  to  those  under 
Alternative  1,  except  not  as  many  acres  would 
be  treated.    The  proportion  of  chemically 
treated  acres  would  remain  approximately  the 
same  relative  to  Alternative  1. 
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Climate  and  Air  Quality 

Because  the  factors  influencing  climate  are  so 
large  in  scale  when  compared  with  the  size  of 
individual  proposed  vegetation  treatment,  and 
because  different  treatments  are  not  likely  to 
occur  simultaneously  in  a  large  area,  none  of 
the  vegetation  treatment  methods  would  affect 
climate.    The  most  significant  impacts  to  air 
quality  would  be  moderate  increase  in  noise, 
dust,  and  combustion  engine  exhaust 
generated  by  manual  and  mechanical 
treatment  methods;  smoke  from  prescribed 
burning;  and  moderate  noise  and  minimal 
chemical  drift  from  the  aerial  application  of 
herbicides.    Impacts  would  be  temporary,  small 
in  scale,  and  dispersed  throughout  the  study 
area.    These  factors,  combined  with  standard 
management  practices  (stipulations),  minimize 
the  significance  of  potential  impacts.    Federal, 
State,  and  local  air  quality  regulations  would 
not  be  violated. 

Alternative  1:   Proposed  Action 

Under  Alternative  1,  more  acres  would  be 
treated  than  under  any  other  alternative,  and 
all  treatment  methods  could  be  used.    Air 
quality  impacts  are  not  anticipated  to  change 
significantly  from  current  conditions. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

Under  Alternative  2,  the  aerial  application  of 
herbicides  would  not  be  allowed.    Restricting 
the  use  of  herbicides  would  increase  smoke 
emissions  for  prescribed  burning  by  nearly  50 
percent,  particularly  in  the  sagebrush  analysis 
region. 


Alternative  3: 
Herbicides 


No  Use  of 


Chemical  treatment  would  not  be  used  under 
Alternative  3,  increasing  the  dependence  on 
mechanical  and  prescribed  burning  methods 
and  increasing  smoke  emissions  by  nearly  50 
percent  throughout  the  study  area. 
Specifically,  smoke  emissions  in  the  desert 
shrub,  southwest  shrubsteppe,  plains 
grasslands,  and  mountain/plateau  grasslands 
analysis  regions  would  nearly  double,  with 
smaller  increases  in  the  sagebrush  and  pinyon- 
juniper  analysis  regions  (50  and  20  percent, 
respectively). 


Alternative  4:   No  Use  of 
Prescribed  Burning 

Under  Alternative  4,  prescribed  burning  would 
not  be  used,  increasing  the  dependence  on 
chemical  and  mechanical  treatment  methods 
but  causing  only  minor  improvements  in  air 
quality.    This  is  because  risks  of  wildfires  and 
resulting  smoke  impacts  would  increase.    The 
conifer/deciduous  forests  analysis  region 
currently  has  the  greatest  smoke  impacts; 
prescribed  burning  helps  reduce  available  fuel 
under  optimal  smoke  dispersion  conditions. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

Alternative  5  is  the  continuation  of  current 
vegetation  treatment  programs.    The  fewest 
number  of  acres  would  be  treated,  and 
chemical  treatment  would  not  be  performed  in 
some  areas.    Except  in  areas  of  urban  and 
industrial  development,  the  existing  air  quality 
is  good  throughout  the  study  area.    The 
greatest  existing  air  quality  impacts  are 
because  of  prescribed  fire  smoke  in  the 
conifer/deciduous  forests  analysis  region. 
Federal,  State,  and  local  air  quality  regulations 
are  not  violated. 

Geology  and  Topography 

None  of  the  alternatives  should  significantly 
affect  the  geology  or  topography  of  the  Draft 
EIS  area. 

Soils 

Alternative  1:   Proposed  Action 

Under  the  proposed  alternative,  more  acres 
would  be  treated  than  under  any  other 
alternative,  and  all  of  the  treatment  methods 
could  be  used.    Manual  treatment  methods 
generally  do  not  directly  disturb  soils  and  are 
used  mostly  in  small  isolated  areas  because  of 
their  cost  and  labor  intensiveness.    They  are 
not  expected  to  have  significant  impacts  when 
used  under  any  of  the  alternatives. 

Impacts  from  mechanical  treatments  could 
include  runoff,  wind  and  water  erosion, 
compaction,  and  a  reduction  in  nitrogen-fixing 
bacteria.    These  impacts  are  highly  site-  and 
treatment-specific  but  are  most  likely  to  occur 
on  fine-textured  soils  lacking  organic  matter 
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and  soil  structure  with  low  aggregate  stability 
and  a  tendency  to  form  a  crust. 

The  use  of  livestock  as  a  biological  treatment 
could  result  in  surface  erosion  and  compacted 
soil.    However,  these  effects  usually  would  not 
occur  if  a  careful  grazing  plan  were  followed. 
The  use  of  insects  and  pathogens  has  little 
potential  for  direct  soil  impacts.    In  general, 
the  potential  impacts  of  biological  methods  are 
negligible  for  all  of  the  alternatives  considered. 

Prescribed  burning  affects  the  soil's  chemical 
properties,  microorganism  populations,  physical 
properties,  wettability,  and  erosion.    The 
degree  of  impact  depends  on  the  severity  of 
the  burn,  fuel  type,  soil  type,  soil  moisture, 
weather  patterns,  topography,  plant  cover 
remaining,  rate  of  negative  recovery,  and 
frequency  and  area  of  bare  soil.    Prescribed 
burning  provides  the  positive  effect  of 
immediately  releasing  nutrients  into  the  soil. 
Under  the  proposed  alternative,  prescribed 
burning  would  be  the  second  most  used 
treatment  method. 

Under  the  proposed  alternative,  the  greatest 
proportion  of  program  acreage  would  be 
treated  with  herbicides.    Although  the 
herbicides  would  not  alter  the  soil's  physical 
properties,  soil  microorganisms  could  be 
indirectly  affected.    Herbicides  can  either 
stimulate  or  inhibit  soil  microorganisms, 
depending  on  application  rates  and  the  soil 
environment.    The  potential  adverse  effects 
relate  to  possible  toxic  effects  on  soil 
microorganisms  or  changes  in  species 
composition  of  these  organisms. 

Alternative  2:    No  Aerial 
Application  of  Herbicides 

Under  Alternative  2,  the  impacts  to  soils  may 
be  greater  than  under  Alternative  1.    More 
acreage  would  be  treated  by  prescribed 
burning  and  mechanical  methods  than  under 
the  proposed  alternative.    This  could  increase 
the  likelihood  of  effects  such  as  runoff,  wind 
and  water  erosion,  compaction,  and  reduced 
nitrogen-fixing  bacteria,  depending  on  the 
areas  treated  and  the  mechanical  treatment 
used.    The  greatest  impacts  from  burning 
could  occur  beneath  piles  of  cut  or  chained 
pinyon,  juniper,  or  conifer  slash,  if  they  were 
burned  when  dry  enough  to  have  a  significant 
amount  of  fuel  consumption.    Such  impacts 
would  be  localized,  and  in  most  cases,  these 
sites  would  not  be  burned  under  extremely  dry, 
heavy  fuel  conditions  because  of  the  risk  of 
fire  escape.    Postfire  erosion  could  occur  if  an 


extreme  precipitation  event  occurred  before 
revegetation  in  areas  treated  by  either  method. 


Alternative  3: 
Herbicides 


No  Use  of 


Alternative  3  has  the  potential  to  affect  soils 
the  most  because  more  prescribed  burning  and 
mechanical  treatments  would  be  used  than 
under  the  other  alternatives.    Therefore,  the 
possibility  of  the  impacts  associated  with  these 
treatment  methods  occurring  is  greater  than 
under  the  other  alternatives.    Because  no 
herbicides  would  be  used,  the  impacts 
associated  with  herbicide  use  would  not  apply. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

Alternative  4  probably  would  affect  soils  the 
least  because  fewer  acres  would  be  treated 
mechanically  than  under  Alternatives  2  and  3, 
and  no  acres  would  be  treated  by  prescribed 
burning.    However,  when  fire  is  not  used  to 
manage  fuels,  wildfire  incidence  could 
increase.    Chemicals  will  be  the  most  widely 
used  treatment  method,  with  more  than  half  of 
the  total  acreage  treated  with  them.    The 
possibility  of  indirect  effects  on  soil 
microorganisms  could  increase  with  so  many 
more  acres  being  treated. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

The  potential  impacts  of  Alternative  5  are 
comparable  to  those  under  the  proposed 
alternative,  only  slightly  less.    The  same 
combination  of  treatment  methods  are  available 
for  both  alternatives,  but  only  fewer  acres  are 
treated  under  Alternative  5. 


Aquatic  Resources 

Under  all  the  alternatives,  manual  and 
biological  treatment  methods  would  have  a 
negligible  effect  on  aquatic  resources. 
Mechanical  and  prescribed  burning  treatments 
(used  in  all  but  Alternative  4)  would  increase 
short-term  erosion  and  sedimentation.    Drift 
onto  surface  water  may  occur  from  herbicide 
treatments,  (under  Alternatives  1,  4,  and  5), 
although  mitigation  measures  make  this 
unlikely.    In  general,  because  of  the 
characteristics  of  the  chemicals  used,  the 
properties  of  the  soils  in  the  Draft  EIS  area, 
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and  the  generally  low  rainfall  in  most  areas,  it 
is  unlikely  that  herbicides  would  reach  ground 
water.    Under  all  the  alternatives,  the  removal 
of  saltcedar  and  other  phreatophytes  from 
riparian  areas  may  increase  water  yields  but 
may  also  decrease  wildlife  and  fish  habitat. 

The  program  flexibility  under  Alternative  1 ,  with 
all  treatment  methods  available  for  use,  should 
allow  for  the  best  possible  management  of 
ground  cover  and  thus  the  least  erosion  and 
sedimentation.    Under  Alternative  2,  with  aerial 
applications  of  herbicides  not  permitted,    there 
is  a  reduced  risk  of  contamination  of  surface 
waters  from  offsite  drift.    Alternative  3  could 
cause  the  greatest  effects  because  it  has  the 
combined  highest  acreage  of  mechanical  and 
prescribed  burning  treatments,  but  no  herbicide 
drift  would  occur  under  this  alternative  because 
no  herbicides  are  used.    Alternative  4  should 
cause  the  least  impacts  because  no  prescribed 
burning  would  be  used  and  relatively  few  acres 
would  be  treated  by  mechanical  methods. 
However,  more  acres  are  treated  by  herbicides 
than  under  any  other  alternative,  thus 
increasing  the  possibility  of  accidental  surface 
water  contamination.    Alternative  5  should 
have  effects  similar  to  but  somewhat  lower 
than  Alternative  1. 

Fish  and  Wildlife 

In  general,  impacts  to  wildlife  would  be 
greatest  where  vegetation  treatments  are  used 
most  often.    The  potential  for  negative  impacts 
is  highest  when  large  areas  are  treated.    The 
greatest  positive  impacts  are  achieved  when 
small,  irregular  shaped  blocks  are  treated. 
Smaller  treatment  areas  also  would  be  most 
beneficial  to  maintaining  or  improving  biological 
diversity.    Proper  project  design  and 
environmental  analysis  can  ensure  improved 
wildlife  habitat  and  increased  species  diversity 
under  all  of  the  alternatives.    Impacts  on 
upland  wildlife  species  can  be  beneficial  or 
adverse  for  any  treatment  in  any  analysis 
region,  depending  on  the  individual  project 
designs.    All  impacts  will  be  analyzed 
assuming  that  the  site-specific  project  design 
includes  all  necessary  considerations  for 
avoiding  adverse  effects  and  achieving 
beneficial  impacts,  and  ensuring  that  biological 
diversity  is  not  significantly  affected. 

In  all  of  the  analysis  regions,  riparian  habitats 
are  crucial  to  wildlife  populations.    These 
habitats  would  generally  be  avoided  with  all 
the  alternatives,  except  the  small  acreages 
treated  to  control  exotic  and  noxious 
vegetation.    The  only  real  adverse  effects 
would  be  accidental;  for  example,  because  of 


escaped  burns,  herbicide  spills,  overland  flow, 
erratic  aerial  drift,  or  poor  contract  supervision. 
The  project  design  should  consider  the 
potential  for  these  accidents  and  minimize  their 
likelihood.    If  proper  project  design  and 
mitigations  are  used,  there  will  be  no 
significant  direct  impacts  to  fish  and  other 
riparian  wildlife  species,  which  will  benefit 
indirectly  through  improved  watershed 
conditions  and  stabilization  of  stream  channels 
and  improved  riparian  vegetation  as  a  result  of 
upland  vegetation  treatments. 

The  risks  to  terrestrial  and  aquatic  wildlife 
species  from  herbicides  are  greatest  when  the 
highest  application  rates  are  used,  usually  on 
utility  rights-of-way  and  oil  and  gas  sites. 
Potential  impacts  to  wildlife  would  be 
proportionate  to  the  density  of  wildlife  species 
using  these  areas  or  habitats.    Herbicide 
treatments  in  habitats  with  high  wildlife 
densities  will  have  a  greater  direct  negative 
impact  from  the  herbicide  than  in  the  habitats 
with  low  wildlife  densities.    However,  the 
potential  beneficial  impacts  from  vegetation 
treatments  with  herbicides  are  greatest  in  the 
habitats  with  the  highest  wildlife  use. 

The  presence  of  threatened,  endangered,  or 
special  status  wildlife  species  in  a  proposed 
treatment  area  will  require  Section  7  (of  the 
Endangered  Species  Act)  consultation  with  the 
U.S.  Fish  and  Wildlife  Service. 

Alternative  1:   Proposed  Action 

This  alternative  has  the  largest  acreage  for 
treatment  and  therefore  the  greatest  potential 
impacts.    The  full  range  of  treatment 
methods — manual,  mechanical,  biological, 
prescribed  fire,  and  chemical— would  be 
available.    Therefore,  the  most  efficient  and 
environmentally  acceptable  method  could  be 
chosen  to  achieve  the  desired  result.    The 
maximum  positive  impact  to  wildlife  habitat 
would  occur  under  this  alternative.    Adverse 
impacts  would  be  temporary  and  localized.    No 
significant  long-term  adverse  impacts  should 
occur. 

The  largest  acreage  proposed  for  treatment  is 
in  the  sagebrush  analysis  region,  which  has 
already  received  extensive  vegetation 
treatment.    Excessive  sagebrush  control  has 
had  a  negative  effect  on  sage  grouse  in  many 
areas.    Future  treatments  must  avoid  further 
impacts  to  sage  grouse,  especially  in  Oregon 
and  Washington  where  they  are  being 
considered  for  listing  as  threatened  or 
endangered.    Treatment  planning  should  avoid 
areas  where  extensive  treatments  have  been 


3-115 


BLM  Draft  Vegetation  Treatment  EIS 


used,  unless  a  definite  need  is  demonstrated. 
Sagebrush  and  pinyon-juniper  treatments  also 
can  be  detrimental  to  wintering  big  game  in 
years  when  snow  depth  makes  low  plants 
unavailable  and  less  desirable  plants,  such  as 
sagebrush  and  juniper,  are  the  maintenance 
diet.    Climatic  extremes  and  cumulative  effects 
of  past  and  other  planned  treatments  must  be 
considered  in  environmental  analysis  to  avoid 
significant  negative  impacts. 

Several  vegetation  treatments  are  proposed  for 
recreating  historical  vegetation  communities 
that  have  been  lost  or  severely  degraded 
through  past  land-use  practices.    These  areas 
have  evolved  wildlife  communities  that  are 
adapted  to  the  current  situation.    The  wildlife 
community  in  these  areas  may  be  quite 
different  than  the  historic  wildlife  community. 
As  a  result  of  the  proposed  actions,  which  may 
be  desirable  from  a  biological  diversity  aspect, 
a  significant  displacement  of  wildlife  may  occur 
and  some  species  may  be  eliminated.    This 
would  have  a  short-term  negative  impact; 
however,  the  long-term  goal  of  improving 
damaged  communities  is  worthy  and 
overshadows  the  short-term  negative  impacts. 
Because  the  historic  wildlife  species  may  no 
longer  exist  in  the  immediate  area,  it  may  be 
necessary  to  reintroduce  these  extirpated 
species.    The  successful  reestablishment  of 
lost  wildlife  species  into  historical  habitat,  in 
good  condition,  is  an  extremely  positive  impact 
of  this  type  of  vegetation  treatment. 

The  maximum  control  of  noxious  weeds  would 
occur  in  this  alternative,  minimizing  the 
potential  for  wildlife  problems  caused  by  these 
plants  and  preventing  the  loss  of  habitat 
through  the  encroachment  of  exotic,  noxious 
vegetation  on  native  ranges.    This  would  have 
a  beneficial  effect  on  wildlife. 

Some  short-term  negative  impacts  would  occur 
to  riparian  species  displaced  by  control  of 
saltcedar;  however,  the  long-term  beneficial 
effects  of  restored  native  riparian  species 
would  be  significant  and  offset  any  negative 
impacts. 

Alternative  2:    No  Aerial 
Application  of  Herbicides 

This  alternative  allows  the  use  of  all  treatment 
methods,  with  herbicide  use  limited  to  ground 
applications.    Some  negative  impacts  may  be 
expected  from  the  use  of  less-effective 
methods  as  an  alternative  to  the  use  of  aerial 
application  of  herbicides.    The  most  common 
alternative  method  is  prescribed  burning, 
which,  if  accomplished  successfully,  may  be  as 


beneficial  as  and  have  negative  short-term 
impacts  similar  to  the  aerial  application  of 
herbicides,  resulting  in  no  major  significant 
differences.    Without  the  aerial  application  of 
herbicides,  the  potential  of  problem  herbicide 
drift  would  be  reduced,  though  not  eliminated, 
with  ground  application.    The  control  of 
noxious  weeds  would  be  less  effective,  and 
some  negative  impacts  would  occur  to  wildlife 
through  direct  effects  and  indirectly  through 
increased  competition  with  desired  native 
forage  plants.    All  other  impacts  are  the  same 
as  in  Alternative  1. 


Alternative  3: 
Herbicides 


No  Use  of 


Only  manual,  mechanical,  biological,  and 
prescribed  burning  treatments  would  be 
allowed  under  this  alternative.    Except  for 
Alternative  5,  this  alternative  has  the  least 
number  of  acres  proposed  for  treatment.    More 
than  60,000  acres  proposed  for  herbicide 
treatment  in  Alternative  1  are  proposed  under 
other  treatments  in  this  alternative.    The 
alternative  treatments  would  not  be  as  effective 
as  the  original  proposal.    Negative  impacts 
would  be  expected  to  be  greater  and  beneficial 
impacts  less  than  Alternative  1  because  of 
these  substitutions.    The  most  significant  loss 
would  be  in  the  nearly  80,000  acres  (annually) 
needing  treatment,  foregone  because  of  the 
lack  of  suitable  substitute  treatments. 

Without  the  use  of  herbicides,  the  potential 
negative  impacts  caused  directly  by  the 
herbicide  chemical,  carrier,  or  surfactant  would 
not  occur.    This  would  have  a  beneficial  effect 
on  wildlife,  although  it  is  not  expected  to  be 
highly  significant,  and  it  would  be 
overshadowed  by  the  lost  opportunities  and  the 
less  desirable  end  products  caused  by  the 
substitutions.    Without  using  herbicides, 
noxious  weeds  would  not  be  effectively 
controlled,  and  in  the  long  term,  the  loss  of 
wildlife  forage  to  noxious  weeds  would  be 
significant,  with  a  reduction  in  total  habitat 
area  and  potentially  a  significant  loss  in 
biological  diversity.    The  only  effective  method 
for  controlling  saltcedar  is  with  herbicides. 
Alternative  3  would  greatly  reduce  the 
opportunities  to  restore  some  degraded 
riparian  areas  and  revegetate  them  with  native 
riparian  species— a  significant  negative  impact. 

The  cumulative  effect  of  long-term  nonuse  of 
herbicides  as  a  tool  to  manage  problem 
vegetative  species  would  be  significant. 
Current  trends  in  habitat  type  conversions 
resulting  from  past  land  abuses  and  the 
increasing  invasions  and  spread  of  noxious 
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weeds  would  continue  without  significant 
control.    For  many  of  the  noxious  weeds,  there 
is  no  suitable  substitute  for  herbicide  control. 
In  areas  without  sufficient  ground  cover  to 
carry  fire,  there  are  no  reasonable  alternatives 
to  herbicides  for  large-scale  vegetative-type 
conversions.    Alternative  3  would  prevent  the 
opportunity  to  restore  historic  vegetative 
communities  and  their  associated  wildlife 
species  or  to  increase  forage  production  for 
wildlife  in  these  significantly  degraded  sites. 
This  is  an  especially  serious  problem  in  the 
sagebrush,  southwestern  shrubsteppe,  and 
pinyon-juniper  analysis  regions,  where  the 
most  significant  changes  have  occurred  as  a 
result  of  past  abuses.    The  unchecked  spread 
of  saltcedar  in  riparian  areas  also  would  result 
in  a  very  significant  long-term  loss  of  the  most 
significant  wildlife  habitats. 

Other  treatment  impacts  would  be  the  same  as 
for  Alternative  1. 


forage  are  temporarily  extremely  reduced. 
Some  direct  loss  of  wildlife,  nests,  and  eggs 
also  would  occur.    Depending  on  postburn 
climatic  conditions,  the  return  of  high-quality 
forage  (forbs  and  grasses)  may  be  only  a 
matter  of  days  or  weeks.    The  return  of  shrubs 
and  trees  is  slower,  as  is  the  return  of 
significant  cover.    In  general,  a  well-planned 
prescribed  burn  is  a  significant  long-term 
benefit  to  wildlife,  especially  when  there  is  a 
dense  cover  of  trees  and  undesirable  shrubs 
preceding  the  burn.    Habitat  modification  by 
prescribed  fire  is  more  beneficial  to  large 
mammals  and  birds  than  to  smaller  avian  and 
mammalian  species.    Impacts  from  escaped 
fires  that  burn  areas  not  proposed  for  burning, 
such  as  riparian  areas,  would  be  eliminated 
under  this  alternative,  which  could  be 
significant  in  areas  or  situations  where  fire 
control  is  difficult.    However,  fires  are  not 
usually  conducted  under  conditions  that  would 
make  control  difficult. 


Alternative  4:   No  Use  of 
Prescribed  Burning 

As  in  Alternative  3,  eliminating  the  use  of 
prescribed  fire  would  result  in  use  of  substitute 
treatments.    Almost  half  of  the  acreage 
proposed  for  burning  in  Alternative  1  would  be 
proposed  for  treatment  by  a  different  method 
in  this  alternative.    For  the  other  half,  there 
would  be  no  suitable  substitute.    This  would 
result  in  the  same  types  of  impacts  discussed 
for  Alternative  3.    The  elimination  of  prescribed 
fire  as  a  management  tool  also  eliminates  the 
most  cost-effective  method  for  large-scale  type 
conversion  on  sites  suitable  for  burning. 
These  impacts  also  are  the  same  as  those 
discussed  for  Alternative  3.    Another  significant 
impact  of  eliminating  burning  as  a  tool  is  that 
prescribed  burning  often  is  used  in  conjunction 
with  other  methods  to  improve  the  final  project. 
Fire  frequently  is  used  after  herbicide 
treatment  to  remove  the  dead,  standing  woody 
materials,  which  often  are  impediments  to 
wildlife  movements.    However,  wildlife  may  use 
these  materials  for  perches,  cover,  and  nesting 
habitat,  so  their  removal  should  be  carefully 
considered  and  analyzed.    The  impact  of 
removal  can  be  either  beneficial  or  detrimental. 
Selective  removal,  or  leaving  areas  unburned, 
should  be  considered  in  the  analysis.    Fire 
also  is  used  to  clean  up  slash  after  chaining 
and  other  mechanical  and  manual  treatments. 
This  can  be  positive  or  negative,  depending  on 
the  anticipated  wildlife  use  of  the  area. 

Prescribed  fire  would  have  definite  short-term 
impacts  on  wildlife  use  of  the  area,  especially 
immediately  after  the  burn  when  cover  and 


Other  treatment  impacts  would  be  the  same  as 
for  Alternative  1 . 


Alternative  5:   No  Action 
(Continue  Current  Management) 

The  impacts  of  continuing  the  existing  situation 
would  vary  by  State,  depending  on  whether 
herbicide  use  is  possible.    Without  using 
herbicides,  there  may  be  no  effective  way  to 
achieve  large-scale  site  conversion  in  areas 
with  a  history  of  abuse,  as  discussed  under 
Alternatives  3  and  4.    Without  herbicide  use, 
some  States  have  no  suitable  means  of 
effectively  controlling  noxious  weeds,  also 
discussed  under  Alternative  4.    In  all  other 
situations,  the  impacts  would  generally  be  the 
same  as  for  Alternative  1. 

Cultural  Resources 

The  potential  for  damage  to  cultural  resources 
would  vary  with  the  amount  of  ground 
disturbance  in  manual,  mechanical,  and 
prescribed  burning  treatments,  and  with  the 
type  of  herbicides  used  in  each  vegetation 
program  alternative.    The  alternatives  using 
mechanical  methods  to  treat  the  greatest 
number  of  acres  have  the  greatest  potential  for 
adverse  impacts  on  cultural  resources.    Any 
adverse  impacts  of  manual,  prescribed  burning, 
and  chemical  methods  are  likely  to  be  lower 
than  those  from  mechanical  treatments. 
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Alternative  1:   Proposed  Action 

Adverse  impacts  due  to  cultural  resource 
damage  are  less  likely  under  this  alternative 
than  under  all  of  the  other  alternatives  except 
Alternative  5.    About  313,000  acres  would  be 
treated  using  manual,  prescribed  burning,  and 
chemical  methods;  58,000  acres  would  be 
treated  mechanically. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

There  is  less  potential  for  cultural  resource 
damage  under  this  alternative  than  under 
Alternative  3  but  more  than  under  Alternatives 
1,  4,  and  5.    Approximately  252,000  acres 
would  be  treated  using  manual,  prescribed 
burning,  and  chemical  methods;  71,000  acres 
would  be  treated  by  mechanical  methods. 


Alternative  3: 
Herbicides 


No  Use  of 


The  potential  for  damage  to  cultural  resources 
under  this  alternative  is  greater  than  under  any 
of  the  others  because  more  acres  (74,000) 
would  be  treated  using  mechanical  methods. 
A  total  of  285,000  acres  would  be  treated 
using  manual,  mechanical,  prescribed  burning, 
and  chemical  methods. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

The  potential  for  cultural  resource  damage 
under  this  alternative  is  less  than  under 
Alternatives  2  and  3  and  more  than  under 
Alternatives  1  and  5.    Approximately  318,000 
acres  would  be  treated  using  manual, 
prescribed  burning,  and  chemical  methods; 
mechanical  methods  would  be  used  on  69,000 
acres. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

It  is  likely  that  less  damage  to  cultural 
resources  would  occur  under  this  alternative 
than  under  any  of  the  other  alternatives.    A 
total  of  242,000  acres  would  continue  being 
treated  using  manual,  prescribed  burning,  and 
chemical  methods;  42,000  acres  would  be 
treated  by  mechanical  methods. 


Recreation  and  Visual 
Resources 

The  goals  of  vegetation  treatment  on 
recreation  areas  include  general  maintenance, 
maintenance  of  the  visual  appearance  of  the 
areas,  reduction  of  potential  threats  to  the 
areas,  plants  and  wildlife,  protection  of  visitors' 
health  and  welfare  by  controlling  noxious 
weeds  and  poisonous  plants,  and  fire  control. 
In  the  program  areas  that  are  easily  visible 
where  the  appearance  of  the  area  is  important 
(for  example,  recreation  areas  and  public 
domain  forests),  treatments  would  be  made 
that  cause  the  least  adverse  visual  impact. 
Some  short-term  scenic  degradation  would  be 
associated  with  each  of  the  program 
alternatives. 

Alternative  1:   Proposed  Action 

The  proposed  alternative  allows  the  best 
combination  of  treatment  methods  for  a 
specific  site  to  be  implemented.    Manual  and 
mechanical  treatment  methods  are  the  most 
widely  used  techniques  in  recreation  areas,  but 
in  some  instances,  using  herbicides  is 
preferable.    For  example,  the  preferred 
treatment  for  poison  oak  and  other  undesirable 
sprouters  is  herbicide  application,  because 
these  weeds  are  difficult  to  eliminate 
otherwise.    There  may  be  short-term  adverse 
impacts  under  Alternative  1,  especially  in  areas 
where  prescribed  burning  and  herbicides  are 
used.    Some  areas  might  be  temporarily 
unusable  after  herbicide  applications,  and 
edible  fruit  and  berrypicking  opportunities  may 
be  lost.    Because  of  smoke  and  blackened 
areas  from  prescribed  burns,  visitors  may 
spend  less  time  at  a  particular  site.    However, 
the  long-term  impacts  would  be  beneficial. 
The  risk  of  visitor  exposure  to  undesirable 
plant  species  would  be  decreased  and  habitat 
for  desirable  plants  and  wildlife  would  improve; 
therefore,  recreation  hours  spent  at  a  particular 
site  would  be  expected  to  increase. 

Under  Alternative  1,  the  principal  area  treated 
would  be  rangeland,  and  most  treatments 
would  be  herbicide  applications  and  prescribed 
burning.    Adverse  visual  impacts  could  include 
a  reduced  variety  of  vegetation  in  chemically 
treated  areas,  blackened  areas  from  burns, 
and  visibility  impairments  from  smoke. 
However,  these  adverse  impacts  would  be 
temporary,  particularly  the  visual  effects  of 
smoke,  and  there  could  be  long-term  beneficial 
impacts  because  regrowth  of  more 
aesthetically  desirable  plants  would  be 
possible.    Some  mechanical  treatments  would 
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be  used  under  the  proposed  alternative. 
These  would  occur  on  rangelands  and  in 
forests.    The  adverse  visual  impacts  could 
include  unsightly  exposed  soil  or  disrupted 
land  surfaces.    However,  these  impacts  would 
be  short  term,  and  the  potential  long-term 
impacts  would  include  the  regrowth  of  more 
visually  pleasing  annuals,  perennials,  and 
shrubs.    Manual  treatment  methods,  which  are 
virtually  the  same  under  all  the  alternatives, 
would  have  a  low  visual  impact  because,  in 
general,  they  are  implemented  in  areas  that 
are  difficult  to  reach  by  vehicle  (and  that  are 
not  readily  visible  to  a  large  number  of  people, 
or  in  areas  that  are  sensitive,  so  care  would 
be  taken  to  avoid  disrupting  the  area  to  a 
great  extent.    The  level  of  use  of  biological 
treatment  methods  is  expected  to  remain  the 
same  under  all  of  the  alternatives.    Biological 
treatment  would  be  used  in  areas  where 
livestock  is  a  common  sight,  so  the  visual 
impacts  would  be  minimal. 

Alternative  2:    No  Aerial 
Application  of  Herbicides 

Alternative  2  should  have  the  same  impacts  as 
the  proposed  alternative  in  recreation  areas 
because  herbicides  are  not  applied  aerially  in 
these  areas  and  the  same  treatment  methods 
could  be  expected  to  be  used.    Dispersed 
recreation  activities  could  be  affected  because 
more  area  would  be  treated  with  prescribed 
burns.    Hunting,  camping,  backpacking,  and 
horseback  riding  would  probably  shift  to 
unburned  areas.    In  the  long  term,  the 
prescribed  burning  would  make  the  areas  more 
attractive  for  these  activities  by  improving  the 
habitat  for  various  flora  and  fauna. 

Under  this  alternative,  the  principal  treatment 
methods  used  would  be  mechanical  treatments 
and  prescribed  burning.    The  increase  in  the 
use  of  mechanical  methods,  such  as  chaining 
and  tilling,  would  result  in  a  greater  visual 
contrast  between  treated  and  untreated  areas 
(for  example,  broken  trees,  disrupted  land,  and 
exposed  soil).    More  areas  would  be  burned 
under  Alternative  2;  therefore,  there  would  be 
more  blackened  areas  and  more  smoke  than 
under  Alternative  1.    Manual  treatment 
methods  would  be  much  the  same  as  under 
Alternative  1,  and  the  impacts  would  also  be 
the  same.     Manual  methods  would  be  used  in 
sensitive  areas,  so  care  would  be  taken  to 
avoid  disturbing  the  area  to  a  great  extent;  or 
they  would  be  used  in  areas  difficult  to  reach 
by  vehicle  and  would  therefore  not  be  highly 
visible.    Biological  treatments  would  remain  the 
same  as  in  Alternative  1. 


Alternative  3: 
Herbicides 


No  Use  of 


No  use  of  herbicides  in  recreation  areas  would 
have  detrimental  effects.    Compared  to  the 
proposed  alternative,  approximately  20  percent 
less  area  would  be  treated  for  the  control  of 
noxious  weeds  and  poisonous  plants.    Visitor 
use  in  these  areas  could  decline  to  avoid 
exposure  to  the  uncontrolled  undesirable 
plants.    Manual  and  mechanical  treatment 
methods  have  been  the  preferred  techniques  in 
the  past,  but  in  some  cases  (for  example, 
undesirable  sprouting  species),  these  methods 
may  not  be  effective.    If  nonchemical 
measures  fail  to  control  undesirable  species  in 
the  areas  that  are  treated,  visitor  use  may  also 
decline.    The  use  of  prescribed  burning  would 
be  expected  to  increase  under  this  alternative, 
possibly  resulting  in  decreased  air  quality  from 
smoke,  as  well  as  more  blackened  areas  that 
would  be  avoided  by  recreationalists. 

If  no  herbicides  are  used,  most  acreage  would 
be  treated  with  prescribed  burns,  and  more 
mechanical  treatments  will  be  used  than  under 
any  other  alternative.    Fewer  acres  in  more 
highly  visible  areas,  such  as  recreation  areas 
and  rights-of-way,  would  be  treated  altogether. 
These  differences  have  the  adverse  effects  of 
increasing  the  number  of  blackened  areas 
readily  visible,  the  number  of  vehicles 
disrupting  the  areas,  and  the  amount  of 
undesirable  vegetation  crowding  out  visually 
pleasing  vegetation.  The  amount  of  biological 
treatments  would  not  increase,  and  they  still 
would  be  conducted  in  areas  where  grazing  is 
expected,  so  the  visual  impacts  would  be 
negligible.    Under  Alternative  3,  the  contrasting 
brown  areas  that  herbicide  use  causes  would 
not  develop,  but  in  the  long  term,  visually 
desirable  vegetation  might  be  displaced  by 
visually  undesirable  plants. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

Alternative  4  could  have  both  adverse  and 
beneficial  impacts.    Manual  treatment  methods 
under  this  alternative  are  not  expected  to  have 
adverse  impacts  because  these  treatments  are 
species  selective  and  are  done  in  sensitive 
areas  with  as  little  disturbance  to  the 
environment  as  possible.    The  use  of 
mechanical  methods  could  increase;  therefore, 
more  exposed  soil  and  disrupted  land  could  be 
expected.    Herbicide  applications  could  be 
expected  to  increase  under  this  alternative; 
therefore,  recreational  opportunities  could  be 
adversely  affected  because  of  temporary  site 
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closures,  wildlife  habitat  changes,  and  the  loss 
of  edible  fruit  and  berrypicking  opportunities 
(USDA  1988).    Habitat  improvement 
opportunities  are  highest  in  alternatives  that 
use  prescribed  fire.    These  opportunities 
decrease  as  the  use  of  fire  is  restricted  (USDA 
1988). 

Under  this  alternative,  fewer  acres  would  be 
treated  than  under  the  proposed  alternative. 
Most  of  these  acres  would  be  on  rangeland 
and  public  domain  forests.    More  area  would 
be  treated  with  herbicides  than  in  the  other 
alternatives,  which  could  result  in  more 
contrasting  brown  areas  and  a  decreased 
variety  of  vegetation  on  treated  sites.    Manual 
and  mechanical  methods  would  be  virtually  the 
same  as  under  the  proposed  alternative; 
therefore,  their  visual  impacts  are  expected  to 
be  the  same.    With  no  prescribed  burning, 
there  would  be  no  blackened  areas  and  no 
problems  with  smoke  inhibiting  vision. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

Under  Alternative  5,  fewer  total  acres  would  be 
treated  than  under  the  other  alternatives. 
Recreation  sites  are  likely  to  be  treated  the 
same  as  in  the  proposed  alternative  because 
the  goal  is  the  same.    Of  the  alternatives  that 
include  prescribed  burning,  this  alternative 
would  have  the  least  effect  on  dispersed 
recreation  because  fewer  acres  are  treated 
with  burns. 

Locally,  the  visual  impacts  of  the  treatment 
methods  under  Alternative  5  would  be  the 
same  as  under  Alternative  1,  but  overall,  the 
impacts  would  not  be  as  great  because  fewer 
acres  are  treated.    The  principal  difference  in 
these  alternatives  is  the  number  of  acres 
treated  with  herbicides.    Under  Alternative  5, 
the  area  treated  chemically  is  relatively  small; 
therefore,  the  impacts,  both  adverse  and 
desirable,  would  be  lower  than  under 
Alternative  1. 

Livestock 

Alternative  1:   Proposed  Action 

Alternative  1  could  yield  the  highest  positive 
impact  by  providing  the  largest  increase  in 
desirable  forage  for  livestock.    Application  of 
herbicides  is  the  most  effective  and  efficient 
way  of  controlling  competing  vegetation  and 
some  noxious  weeds.    However,  aerial 
herbicide  application  also  could  kill  some 


shrubs  and  trees  that  are  used  for  shelter  by 
livestock.    Based  on  the  nontarget  species  risk 
assessment,  livestock  are  not  expected  to  be 
directly  affected  by  any  of  the  proposed 
herbicides.    The  number  of  plants  toxic  to 
livestock,  such  as  leafy  spurge  and  knapweed, 
would  be  reduced.    The  use  of  prescribed 
burning  in  some  areas  could  reduce  competing 
vegetation  and  encourage  thicker  regrowth  of 
desirable  livestock  forage  plants. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

Under  Alternative  2,  less  forage  would  be 
produced  than  under  the  proposed  alternative 
because,  without  the  use  of  aerially  applied 
herbicides,  it  would  be  more  difficult  to  control 
some  species  of  competing  vegetation.    More 
acres  would  be  treated  with  mechanical 
methods,  but  these  methods  are  not  always 
effective  in  encouraging  growth  of  desirable 
plants.    Fewer  total  rangeland  acres  would  be 
treated  under  the  second  alternative  than 
under  the  proposed  alternative;  therefore, 
infestations  of  competing  vegetation  and 
noxious  weeds  would  be  more  prevalent. 


Alternative  3: 
Herbicides 


No  Use  of 


Under  Alternative  3,  fewer  acres  would  be 
treated  than  under  Alternatives  1  or  2.    There 
would  be  a  decline  in  desirable  forage 
because  undesirable  species  would  not  be 
controlled  on  a  greater  portion  of  rangeland 
than  under  Alternatives  1  or  2.    Livestock 
could  be  exposed  to  more  toxic  weeds  than 
under  the  first  two  alternatives.    There  would 
be  an  increase  in  prescribed  burns,  which 
would  have  positive  impacts  on  some 
rangeland  sites  by  increasing  desirable  forage. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

Under  Alternative  4,  herbicide  application 
would  be  the  principal  treatment  method  used. 
Manual  and  mechanical  methods  would  be 
similar  to  those  used  under  the  proposed 
alternative.    They  are  sometimes  inefficient 
and  ineffective  in  controlling  unwanted 
vegetation.    With  the  increase  in  herbicide  use, 
livestock  could  be  more  readily  exposed.    To 
avoid  livestock  exposure,  more  rangeland 
would  have  to  be  made  temporarily  unavailable 
for  grazing.    On  brushy  sites,  herbicide  use 
could  result  in  increased  productivity  by  killing 
competing  vegetation.    However,  without  the 
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use  of  prescribed  burning,  woody  material 
serving  as  physical  obstructions  to  livestock 
use  of  some  areas  would  remain. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

The  principal  difference  between  this  and  the 
other  alternatives,  except  Alternative  3,  with 
respect  to  livestock  is  that  fewer  acres  would 
be  treated  with  herbicides  under  Alternative  5. 
In  some  areas,  use  of  herbicides  would  not  be 
allowed  because  of  current  restrictions. 
Livestock  may  be  adversely  affected  by  having 
less  palatable  forage  if  undesirable  plants  are 
not  controlled  effectively  with  the  other 
treatment  methods.    Livestock  also  would  be 
more  likely  to  be  exposed  to  those  toxic  weeds 
most  effectively  controlled  by  herbicides. 

Wild  Horses  and  Burros 


Alternative  1:   Proposed  Action 

The  use  of  all  methods  of  vegetation  treatment 
should  improve  habitat  areas,  thus  benefiting 
wild  horse  and  burro  populations.    This 
alternative  should  not  pose  any  short-term  or 
long-term  threats  to  these  animals'  habitat,  but 
the  impacts  must  be  addressed  on  a  site- 
specific  basis.    Alternative  1  would  yield  the 
highest  positive  impact  by  providing  the  largest 
increase  in  desirable  forage  for  wild  horses 
and  burros.     Based  on  the  nontarget  species 
risk  assessment,  herbicides  should  not 
significantly  affect  horse  and  burro  populations 
under  any  of  the  alternatives  that  use 
herbicides.    Although  adverse  impacts  to 
habitat  areas  would  be  temporary  and 
localized,  the  aerial  application  of  herbicides 
could  kill  some  shrubs  and  trees  that  wild 
horses  and  burros  use  for  shelter. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

This  alternative  allows  for  the  use  of  all  five 
vegetation  treatment  methods,  except  chemical 
treatment  would  be  restricted  to  ground-based 
techniques.    The  use  of  all  methods  of 
vegetation  treatment  should  improve  habitat 
areas,  thus  benefitting  all  herd  populations. 
Although  the  sequence  of  treatments  would  be 
selected  to  take  maximum  advantage  of  the 
available  methods,  the  control  of  some  target 
species  would  not  be  as  effective  as 
Alternative  1.    Exact  combinations  of  manual, 
mechanical,  biological,  prescribed  burning,  and 


chemical  treatments  would  be  determined  by 
examining  information  such  as  type  of 
undesirable  species,  composition  of  understory, 
composition  of  canopy,  and  soil  characteristics. 
In  some  instances,  chemical  treatment  would 
be  replaced  by  prescribed  fire.    The  overall 
effect  of  Alternative  2  would  be  less  forage 
production  and  less  control  of  noxious  weeds. 


Alternative  3: 
Herbicides 


No  Use  of 


Only  four  of  the  five  vegetation  control 
methods— manual,  mechanical,  biological,  and 
prescribed  burning — would  be  used  with  this 
alternative.    Because  nonchemical  methods 
would  be  employed,  the  potential  exists  for  the 
remaining  treatments  to  fail  to  control 
vegetation.    Target  species  would  compete 
with  and  reduce  desirable  forage  species, 
which  could  adversely  affect  herd  populations. 
Wild  horses  and  burros  potentially  could  be 
harmed  if  toxic  vegetation  species  are  not 
controlled  using  these  methods. 

Alternative  4:   No  Use  of 
Prescribed  Burning 

This  alternative  allows  for  the  use  of  only  four 
vegetation  control  methods — manual, 
mechanical,  biological,  and  chemical.    Because 
prescribed  burning  would  not  be  used  to 
control  target  vegetation,  many  habitat  areas 
will  exhibit  only  mature  serai  stages,  thus 
decreasing  the  desirable  habitat  and 
biodiversity  of  the  area.    However,  over  the 
long  term,  the  available  treatment  methods 
could  improve  some  habitat  areas,  thus 
increasing  the  abundance  of  forage  in  the 
area,  which  would  be  advantageous  for  herd 
populations. 

Alternative  5:    No  Action 
(Continue  Current  Management) 

Fewer  total  acres  would  be  treated  under  this 
alternative.    The  result  would  be  less  available 
forage  for  wild  horses  and  burros  than  under 
other  alternatives.    These  animals  also  could 
be  affected  directly  from  the  ingestion  of 
poisonous  noxious  weeds  not  treated  under 
Alternative  5. 

Special  Status  Species 

Special  status  plant  and  animal  species  would 
be  at  risk  of  all  the  impacts  of  the  alternatives 
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discussed  in  the  Vegetation  and  Fish  and 
Wildlife  sections.    However,  because  of  BLM's 
commitment  to  protecting  these  species — in 
particular,  under  regulations  of  the  Endangered 
Species  Act  to  place  no  federally  listed 
endangered,  threatened,  or  proposed  species 
in  jeopardy— none  of  the  alternatives  should 
adversely  affect  special  status  plant  or  animal 
species.    This  commitment  would  be  met  by 
carrying  out  environmental  assessments  before 
any  site  is  treated  (see  Impacts  of  Treatment 
Methods  on  Special  Status  Species),  by 
identifying  any  special  status  species  in  or 
near  the  site  and  adjusting  the  project  design 
and  size,  by  applying  appropriate  stipulations 
while  the  project  is  being  carried  out,  or  by 
abandoning  the  project  altogether. 

Wilderness  and  Special 
Areas 


Alternative  1:   Proposed  Action 

Under  Alternative  1,  all  available  treatment 
methods  could  be  used.    Whether  these 
methods  would  be  used  in  a  particular 
wilderness  area  would  be  addressed  in  a  site- 
specific  environmental  assessment.    With  the 
restrictions  already  placed  on  vegetation 
treatment  in  special  areas,    Alternative  1  would 
allow  the  most  treatment  choices. 


Alternative  2: 
Herbicides 


No  Aerial  Use  of 


Under  Alternative  2,  aerial  application  of 
herbicides  would  not  be  allowed.    This  would 
decrease  any  possible  adverse  effects  on 
sensitive  zones  located  in  special  areas,  such 
as  habitats  of  aquatic  and  special  status 
species.     However,  the  removal  of  particularly 
widespread  target  species  would  be  reduced, 
possibly  resulting  in  increased  competition  with 
native  species. 


Alternative  3: 
Herbicides 


No  Use  of 


Chemical  treatment  would  not  be  used  under 
Alternative  3.    This  would  increase  the 
dependence  on  mechanical  and  prescribed 
burning  methods,  which  could  cause  adverse 
impacts,  especially  visual,  in  some  areas. 
Nevertheless,  the  use  of  no  chemical  treatment 
would  prevent  some  possible  adverse  effects 
on  fish  and  wildlife  species. 


Alternative  4:   No  Use  of 
Prescribed  Burning 

Under  Alternative  4,  prescribed  burning  would 
not  be  used.  This  would  increase  the 
dependence  on  chemical  and  mechanical 
treatment  methods,  which  could  be  detrimental 
in  some  areas.    Under  this  alternative, 
prescribed  burning  would  not  be  used  to 
correct  the  fire  exclusion  problem  that  exists  in 
some  regions.    Risks  of  wildfires  could 
increase  under  this  alternative. 

Alternative  5:   No  Action 
(Continue  Current  Management) 

Alternative  5  is  the  continuation  of  current 
vegetation  treatment  programs:    fewer  acres 
are  treated  and  no  chemical  treatment  is 
allowed  in  some  areas.    The  decrease  in  acres 
treated  may  reduce  the  wilderness  and  special 
areas  acres  included  in  the  program,  thus 
decreasing  potential  adverse  impacts. 

Human  Health  and  Safety 

Alternative  1:   Proposed  Action 

Under  the  proposed  alternative,  manual 
methods  of  vegetation  treatment  should  not 
affect  members  of  the  public;  however,  workers 
are  likely  to  be  affected  by  minor  injuries  from 
the  use  of  hand  tools  or  major  injuries  from 
the  use  of  power  tools.    Mechanical  methods 
should  not  affect  the  public,  although  there  is 
a  slight  risk  of  injury  from  flying  debris  near 
mowing  operations  on  highway  rights-of-way 
projects.    Workers  would  be  at  risk  of  injuries 
when  they  use  tractors  and  other  heavy 
equipment.    Neither  workers  nor  members  of 
the  public  should  be  affected  by  any  biological 
vegetation  treatment  methods. 

Sensitive  members  of  the  public  and  some 
workers  may  experience  minor  ill  effects, 
including  eye  and  lung  irritation  from  the 
smoke  of  prescribed  fires.    Workers  may  suffer 
burns  from  igniting  or  managing  prescribed 
fires,  although  normal  safety  precautions 
should  minimize  this  possibility.    Escaped  fires 
may  place  workers  or  members  of  the  public  at 
risk,  but  again,  safety  precautions  in  normal 
fire  management  practice  should  minimize  the 
possibility  of  escapes  and  limit  any  risk  to 
human  health  should  wildfires  occur. 


3-122 


-— — — — — — ■■  —i— I...— i— — — p-nffi 


BLM  Draft  Vegetation  Treatment  EIS 


Amitrole  may  affect  members  of  the  public 
exposed  to  it  after  herbicide  treatment  of 
rangeland,  public-domain  forests,  or  rights-of- 
way.    None  of  the  other  herbicides  should 
affect  members  of  the  public  in  routine 
applications,  although  they  may  be  affected  if 
they  are  exposed  as  a  result  of  an  accidental 
spraying  or  spill.    Workers  may  experience 
health  effects  in  routine  applications  of  a 
number  of  the  proposed  herbicides,  particularly 
in  aerial  applications  to  rangeland,  oil  and  gas 
sites,  or  rights-of-way.    Human  health  would 
benefit  from  treatment  of  noxious  weeds  and 
poisonous  plants  that  adversely  affect  humans. 

Alternative  2:   No  Aerial 
Application  of  Herbicides 

Under  this  alternative,  there  would  be 
somewhat  increased  risks,  as  compared  to 
Alternative  1,  of  injury  to  workers  from 
mechanical  treatments  and  prescribed  fire 
because  of  the  increased  acreage  for  those 
methods.    Sensitive  members  of  the  public 
would  be  at  higher  risk  of  minor  effects  from 
smoke.    The  risks  of  public  and  worker  health 
effects  from  herbicides  would  be  reduced. 
More  untreated  acreage  than  under  Alternative 
1  increases  the  possibility  of  adverse  effects 
from  noxious  weeds  and  poisonous  plants. 


Alternative  3: 
Herbicides 


No  Use  of 


Under  this  alternative,  the  risk,  as  compared  to 
Alternatives  1  and  2,  of  injuries  to  workers 
from  manual  and  mechanical  treatments  and 
prescribed  fire  would  increase  slightly. 
Sensitive  members  of  the  public  would  be  at 
higher  risk  of  minor  effects  from  smoke.    Risks 
of  public  and  worker  health  effects  from 
herbicides  would  be  eliminated.    There  would 
be  less  control  of  weeds  that  are  hazardous  to 
human  health  than  in  Alternatives  1,  2,  and  4. 


Alternative  4: 
Burning 


No  Prescribed 


Risks  to  workers  of  injury  from  fire  and  to 
workers  and  the  public  of  effects  from  smoke 
would  be  eliminated  under  this  alternative. 
Risks  of  worker  injuries  from  mechanical 
methods  and  hand  tools  would  be  about  the 
same  as  those  for  Alternatives  1  and  2.    Risks 
of  health  effects  from  the  use  of  herbicides 
would  be  the  highest  of  any  of  the  alternatives 
because  more  than  half  the  program  acreage 
would  be  chemically  treated. 


Alternative  5:   No  Action 
(Continue  Current  Management) 

This  alternative  would  present  risks  of  the 
same  types  of  human  health  effects  as 
described  for  Alternative  1 ,  but  a  somewhat 
lower  potential  incidence  of  effects  is  likely, 
because  the  acreages  treated  by  all  methods 
are  lower  in  every  case. 

Social  and  Economic 
Resources 

Social  Resources 

Many  of  the  social  effects  of  vegetation 
treatment  programs  occur  as  a  result  of 
changes  in  jobs  or  personal  income. 
Compared  with  total  employment  or  personal 
income,  employment  or  income  changes 
resulting  from  the  implementation  of  vegetation 
treatment  may  seem  small.    However,  these 
changes  may  be  important  when  considered  on 
a  local  or  site-specific  basis  to  individuals  who 
rely  on  the  continued  productivity  of  public 
lands  and  employment  in  vegetation  treatment 
activities  for  their  livelihood. 

BLM's  vegetation  treatment  program 
alternatives  would  directly  and  indirectly  affect 
social  conditions  and  attitudes.    Direct  impacts 
would  occur  if  an  individual's  sense  of  well- 
being  or  economic  security  were  affected  by 
BLM's  decision  on  the  use  or  restriction  of 
particular  vegetation  treatment  methods. 
Indirect  effects  would  occur  as  a  result  of 
economic  outcomes  of  BLM  policies  and  in 
response  to  gains  or  losses  of  recreational 
opportunities  or  access  to  subsistence 
activities.    For  example,  reactions  to  changes 
in  the  availability  of  jobs  and  dependence  on 
certain  jobs  are  social  effects  derived  from 
economic  impacts.    All  of  these  impacts,  direct 
and  indirect,  could  affect  lifestyles  and 
community  stability. 

Vegetation  treatment  can  be  controversial,  as 
demonstrated  by  the  range  of  comments 
received  during  the  scoping  period  (see 
Appendix  B).    For  example,  smoke  from 
prescribed  burning  is  likely  to  cause  some 
public  concern  about  air  quality,  and  chemical 
treatment  raises  concerns  about  human  health 
and  safety.    There  would  be  some  unsettling 
social  effects  no  matter  which  program 
alternative  is  chosen  because  the  affected 
population  is  not  homogeneous.    Opposition 
could  be  most  intense  in  areas  closest  to 
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treatment,  but  also  would  occur  in  more  distant 
areas.    Wherever  these  issues  arise,  they 
should  be  considered  in  the  project-level 
design  and  site-specific  environmental 
analyses.    Appropriate  public  participation  and 
other  information  efforts  would  likely  mitigate 
these  possibly  negative  social  effects. 

Economic  Resources 

The  Western  States  depend  on  the  agriculture 
and  forestry  industries  for  employment  and 
revenues  from  the  sale  of  related  goods  and 
services  (see  Chapter  2,  "Economic  and  Social 
Resources").    The  direct  economic  impacts  of 
all  of  the  vegetation  treatment  program 
alternatives  include  increases  in  both 
employment  and  sales  of  treatment  materials. 
The  subsequent  increase  in  personal  incomes 
and  revenues  would  benefit  the  economies  of 
the  Western  States  if  the  employees  and 
equipment  needed  are  acquired  within  these 
States. 

Vegetation  Treatment  Costs 

Total  annual  treatment  costs  were  estimated 
for  each  program  alternative  to  provide  a 
quantitative  basis  for  comparing  the 
alternatives.    Total  costs  for  each  alternative 
were  calculated  by  multiplying  the  acreage 
treated  by  each  method  by  treatment  costs  per 
acre.    The  per  acre  treatment  costs  were 
based  on  those  used  in  previous  vegetation 
treatment  EISs  (BLM  1985,  BLM  1987a,  USDA 
1988).    The  costs  estimated  (Table  3-21) 
include  expenditures  for  chemicals,  labor, 
equipment,  and  administration  of  the  treatment. 
Different  projects  within  the  same  treatment 
category  have  variable  costs  depending  on  the 
characteristics  of  each  project. 

Estimated  program  costs  range  from  $15.9 
million  annually  for  Alternative  4,  No 
Prescribed  Burning,  to  $9.3  million  for 
Alternative  5,  No  Action  (Continue  Current 
Management).    The  number  of  acres  treated  in 
each  program  differ,  however,  so  a  comparison 
of  these  total  costs  does  not  indicate  the 
relative  magnitude  of  per  acre  treatment  costs. 
Alternatives  1  and  5  are  the  least  expensive  at 
$39  and  $38  per  acre,  respectively;  Alternative 
4  is  the  most  costly  at  $50  per  acre. 

Direct  Economic  Impacts 

Employment  Opportunities 

The  number  of  jobs  that  could  be  available 
under  each  program  alternative  depends  on 
both  the  labor  intensity  of  the  treatment 


methods  used  and  the  number  of  acres 
treated.    Manual  treatment  is  the  most  labor 
intensive  and  chemical,  the  least: 


reatment  Method 

Percent  Labor 

Manual 

92 

Mechanical 

39 

Biological 

• 

Prescribed  Fire 

58 

Chemical 

Aerial 

17 

Ground 

26 

*  Biological  data  are  not  available;  grazing 
management  represents  a  small  component  of  BLM 
labor. 
Source:  USDA  1988. 


The  increase  in  employment  that  would  be 
required  to  implement  Alternatives  1  through  4 
is  not  likely  to  be  significant  because  current 
BLM  staff  levels  are  adequate  to  treat  the 
additional  acreage  with  occasional  summer 
employees. 

Regional  and  local  employment  benefits  would 
be  greatest  if  any  new  jobs  were  filled  by 
western  residents.    Alternatives  2  (No  Aerial 
Application  of  Herbicides)  and  3  (No  Use  of 
Herbicides)  could  provide  the  most  job 
opportunities  because  the  largest  acreages  are 
treated  using  manual  and  prescribed  burning, 
the  two  most  labor  intensive  methods. 
Alternative  4  (No  Use  of  Prescribed  Burning) 
could  provide  the  least  potential  for  new  jobs. 
Implementation  of  Alternative  1  (Proposed 
Action)  could  provide  more  employment 
opportunities  than  Alternative  4  and  less  than 
all  other  alternatives.    Under  Alternative  5,  No 
Action  (Continue  Current  Management),  no 
jobs  would  be  created. 

Sales  of  Treatment  Materials 

Materials  needed  for  vegetation  treatment 
include  fuel  for  vehicles  and  equipment, 
ignition  materials  for  prescribed  burning,  and 
herbicides.    Revenues  from  the  sale  of  these 
items  would  depend  on  the  quantities 
purchased,  which  in  turn  depend  on  several 
factors:   the  fuel  efficiency  of  the  vehicles  or 
equipment  used  (as  described  in  Energy 
Requirements),  the  type  of  ignition  materials 
necessary,  and  the  herbicide  formulation.    The 
cost  of  herbicides  proposed  for  use  in  this 
vegetation  treatment  program,  for  example, 
ranges  from  $8  (2,4-D  amine)  to  $130 
(Arsenal)  per  gallon  (University  of  Wyoming 
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Table  3-21.    Annual  Vegetation  Treatment  Costs  by  Program  Alternative 


Treatment 
Method 

Cost/Acre" 

Alternative  1: 
Proposed  Action 

Acres          Cost 

Alternative  2: 

No  Aerial  Application 

of  Herbicides 

Alternative  3: 
No  Use  of  Herbicides 

Acres          Cost 

Alternative  4: 

No  Prescribed 

Burning 

Alternative  5: 
No  Action 

Acres 

Cost 

Acres 

Cost 

Acres 

Cost 

Manual 

$235 

14,070 

3,306,450 

14,470 

3,329,950 

13,870 

3,259,450 

13,670 

3,212,450 

12,770 

3,000,950 

Mechanical 

100 

58,115 

5,811,500 

71,165 

7,116,500 

74,215 

7,421 ,500 

69,165 

6,916,500 

41 ,945 

4,194,500 

Biological 

b 

60,175 

— 

60,075 

— 

60,175 

— 

60,175 

— 

57,635 

— 

Prescribed  Burning 

10 

97,765 

977,650 

132,290 

1,322,900 

137,390 

1 ,373,900 

0 

0 

92,680 

926,800 

Chemical 
Aerial: 
Helicopter 
Fixed-Wing 

30 

15 

55,975 
58,700 

1 ,679,250 
880,500 

0 
0 

0 
0 

0 
0 

0 
0 

94,740 
46,000 

2,842,200 
690,000 

1,395 
24,370 

41 ,850 
365,550 

ro 

r- 
S 

O 

-i 
i» 

3' 

< 
(D 
<Q 
(D 

«-:• 

B 

o* 

3 

■ 

Ground: 
Vehicle 
Hand 

50 
130 

21,045 
5,795 

1 ,052,250 
753,350 

38,033 
7,135 

1,901,650 
927,550 

0 
0 

0 
0 

28,075 
6,645 

1,403,750 
863,850 

9,615 
2,095 

480,750 
272,350 

Total 

371 ,640 

14,460,950 

322,868 

14,598,550 

285,650 

12,054,850 

318,470 

15,928,750 

242,505 

9,282,750 

s 

3 

a) 

3 

m 

Cost  per  Acre 

38.91 

45.22 

42.20 

50.02 

38.28 

Crt 

"Costs  are  in  1 987  dollars. 

"Biological  treatment  costs  vary  considerably;  therefore,  average  costs  are  not  available.    However,  costs  for  biological  treatment  in  the  State  of  Oregon  for 
1988  ran  approximately  $2.75  per  acre  for  grazing  treatment  on  34,500  total  acres;  total  cost  was  $95,000. 
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1988).    Furthermore,  as  previously  mentioned, 
local  economies  would  benefit  only  if  these 
materials  were  made  by  or  purchased  from 
western  suppliers.    The  effect  of  the  sale  of 
these  treatment  materials  on  the  local 
economies  therefore  cannot  be  estimated  for 
each  program  alternative. 

Indirect  Economic  Impacts 

Indirect  economic  impacts  occur  as  a  result  of 
other  actions.    They  are  generally  difficult  to 
quantify,  and  the  incidence  of  the  cost  of  these 
impacts  is  not  always  clear.    For  example, 
insufficient  management  of  rights-of-way  could 
cause  damage  to  electric  transmission  lines  or 
railways;  the  owners  must  pay  for  repairs  or 
maintenance,  but  these  additional  costs  may 
be  passed  on  to  consumers  and  shareholders. 
Poor  range  management  may  result  in  the 
death  of  livestock  and  wildlife  because  of 
ingestion  of  noxious  weeds  and  poisonous 
plants.    Or,  if  public  domain  forests,  cultural 
resources,  and  recreation  sites  are  not 
maintained,  visitors'  enjoyment  of  these  sites 
could  decline,  representing  lost  value  to  these 
visitors,  and  fewer  people  may  visit  in  the 
future.    If  an  admission  fee  is  charged,  this 
would  result  in  less  revenues  from  the  site. 

The  largest  number  of  acres  would  be  treated 
under  Alternative  1  (Proposed  Action);  thus, 
indirect  costs  would  probably  be  lower  than 
under  the  other  four  alternatives.    The 
elimination  of  treatment  methods  or  application 
methods  in  the  other  program  alternatives 
causes  the  total  number  of  acres  treated  to 
decline.  Thus,  vegetation  that  could  optimally 
be  treated  by  one  method  may  not  be  treated 
or  may  be  treated  by  an  alternate  method.    As 
acreage  goes  untreated,  or  if  alternate  means 
of  treatment  are  not  effective,  indirect  costs 
are  likely  to  rise. 

Summary  of  Potential 
Adverse  Cumulative 
Impacts 

According  to  CEQ  regulations  (40  CFR 
1508.7),  "cumulative  impact"  is  the  impact  on 
the  environment  that  results  from  the 
incremental  impact  of  the  action  when  added 
to  other  past,  present,  and  reasonably 
foreseeable  future  actions,  regardless  of  what 
agency  (Federal  or  non-Federal)  or  person 
undertakes  such  actions.    Cumulative  impacts 
can  result  from  individually  minor  but 
collectively  significant  actions  taking  place  over 
a  period  of  time. 


In  terms  of  herbicide  application,  other 
agencies  or  private  individuals  in  the  vicinity  of 
BLM-treated  sites  may  be  using  other 
treatments  of  vegetation  with  many  of  the 
same  chemicals  as  BLM  proposes  to  use. 
Also,  other  pesticides  may  be  used  in 
agriculture,  forestry,  or  industrial  applications 
that  might  create  an  overall  pesticide  burden  in 
an  area  where  BLM  plans  to  treat.    While  the 
herbicides  used  in  the  BLM  treatment  program 
are  not  expected  to  have  an  impact  on  water 
quality,  streams  that  may  receive  some 
herbicide  drift  or  runoff  from  the  BLM  areas 
also  may  be  receiving  drift  or  runoff  of  these 
other  chemicals,  and  this  cumulative  pesticide 
burden  may  place  the  aquatic  ecosystems  at 
risk.    Because  of  the  remoteness  of  most  BLM 
program  treatment  sites,  this  type  of 
occurrence  should  be  relatively  rare. 

Another  cumulative  impact  would  be  to  workers 
who  apply  herbicides,  both  aerially  and  by 
ground  methods.    Some  workers  who  apply 
herbicides  in  the  BLM  treatment  program  may 
apply  or  otherwise  come  into  contact  with  the 
same  herbicides  or  other  chemicals  used  in 
agricultural,  forestry,  and  industrial  programs. 
This  would  result  in  workers  being  cumulatively 
exposed  to  a  greater  amount  of  an  herbicide 
on  an  annual  or  lifetime  basis  or  a  wider 
variety  of  pesticides  than  any  other  individuals. 
For  chemicals  that  pose  a  cancer  risk  to 
workers,  the  risks  would  depend  on  total 
lifetime  exposure,  which  would  include  both 
BLM  treatments  and  the  other  applications.    In 
terms  of  possible  synergistic  effects,  the  wider 
the  variety  of  chemicals  handled,  the  greater 
the  possibility  of  synergistic  effects. 

Where  other  agencies  or  individuals  also  are 
introducing  changes  in  vegetation,  altering  the 
mix  of  habitat  types — making  some  types  rare 
while  increasing  the  frequency  of  other  types — 
can  have  effects  on  wildlife  living  in  those 
patch  types  by  decreasing  the  mean  size  of 
the  patches  and  increasing  the  distance 
between  patches  (Orians  1986).    For  example, 
converting  areas  that  are  mostly  sagebrush  to 
grassland,  with  patches  of  sagebrush  scattered 
throughout,  would  decrease  the  quality  of 
habitat  for  species  that  need  or  prefer 
sagebrush  but  would  increase  the  quality  of 
habitat  for  those  that  need  a  grassland  habitat. 
A  change  in  species  mix  would  ultimately 
result. 
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Unavoidable  Adverse 
Environmental  Effects 


Implementation  of  any  alternative  would  result 
in  some  adverse  environmental  impacts  that 
cannot  be  avoided.    Standards  and  guidelines, 
from  BLM  manuals — and  mitigating  measures 
developed  in  this  Draft  EIS— are  intended  to 
keep  the  extent  and  duration  of  these  effects 
within  acceptable  levels,  but  adverse  effects 
cannot  be  completely  eliminated. 

Because  this  Draft  EIS  examines  alternative 
programs  for  treating  vegetation,  the  focus  is 
on  how  a  series  of  projects  conducted  over  a 
period  of  years  could  affect  the  environment. 
From  this  perspective,  there  are  two  areas  of 
potential  significant  adverse  effects:    human 
health  risk  and  degradation  of  air  quality  from 
prescribed  burning.    The  potential  for  adverse 
effects  varies  with  each  alternative  and  is 
discussed  in  detail  in  earlier  sections  of  this 
chapter. 

There  is  the  potential  for  additional  adverse 
effects  beyond  those  described  above.    The 
following  effects  are  not  expected  to  be 
significant;  standards,  guidelines,  and 
mitigation  measures  will  be  applied: 

•  Short-term  reduction  in  air  quality  from 
dust  and  engine  emissions  resulting  from 
vegetation  treatment  activities  other  than 
prescribed  burning 

•  Short-term  acceleration  of  natural  rates 
of  sedimentation  by  soil-disturbing 
activities  associated  with  the  use  of 
heavy  equipment 

•  A  temporary  increase  in  fire  hazard  from 
waste  material  (dry  vegetation)  left  on 
the  ground  after  treatment 

•  Short-term  decrease  in  habitat  for  wildlife 
species  (depending  on  particular  plant 
species  and  growth  changes) 

•  Damage  to  soils  by  compaction  from 
heavy  equipment  used  for  vegetation 
treatments 

•  Destruction  of  cultural  resources 
discovered  during  inventory 

•  Damage  or  destruction  of  cultural 
resources  not  identified  by  cultural 
resource  inventories 


Not  all  of  the  unavoidable  adverse  effects  that 
could  result  from  implementing  any  of  the 
program  alternatives  can  be  identified  until 
site-specific  projects  are  identified  and 
environmental  assessments  are  prepared  for 
those  projects.    Potential  unavoidable  adverse 
environmental  impacts  could  include  short- 
term,  localized  air  quality  degradation  from 
manual  methods  that  employ  power  tools,  from 
burning  fuels  in  mechanical  equipment,  from 
the  smoke  of  prescribed  burning,  and  from  the 
volatile  and  drift  fraction  of  herbicides  used  in 
chemical  methods.    However,  no  air  quality 
standards  would  be  violated. 

Adherence  to  the  mitigation  measures  and 
operational  features  built  into  the  program 
alternatives  will  minimize  the  potential  for  any 
adverse  environmental  effects. 

Energy  Requirements 

Petroleum  fuels  would  be  used  in  all  program 
alternatives  to  operate  aircraft  or  equipment 
during  vegetation  treatment  and  to  transport 
personnel,  equipment,  and  materials  to  a 
treatment  area.    In  addition,  small  amounts  of 
diesel  oil  and  kerosene  would  be  used  as 
carriers  for  herbicide  application. 

The  implementation  of  biological  treatment 
methods  would  require  little  fuel;  quantities  for 
the  manual,  mechanical,  prescribed  burning, 
and  chemical  methods  would  vary  depending 
on  the  type  of  equipment  used  and  relative 
fuel  efficiency.    In  general,  aerial  application 
using  fixed-wing  aircraft  is  the  most  efficient 
treatment  method,  especially  over  large  areas. 

Irreversible  and 
Irretrievable  Commitment 
of  Resources 


Irreversible  Resource 
Commitment 

Irreversible  commitments  of  resources  are 
actions  that  change  either  a  nonrenewable 
resource  (such  as  cultural  resources  or 
minerals)  or  a  renewable  resource  to  the  point 
that  it  can  be  renewed  only  after  100  years  or 
more.    Measures  to  protect  resources  that 
could  be  irreversibly  affected  by  other  resource 
uses  are  incorporated  into  the  standards  and 
guidelines  of  BLM  manuals  and  have  been 
incorporated  in  the  mitigation  measures 
developed  in  this  Draft  EIS. 
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The  principal  irreversible  commitment  of 
resources  associated  with  the  treatment  of 
vegetation  in  the  13  Draft  EIS  States  is  the 
use  of  fossil  fuels.    Alternatives  that  treat  more 
acres  would  cause  higher  consumption  of  fossil 
fuels.    Alternative  1  would  require  the  greatest 
fuel  consumption;  Alternative  5  would  require 
the  least. 

Irretrievable  Resource 
Commitment 

An  irretrievable  commitment  of  resources  is  the 
loss  of  an  opportunity  for  production  or  use  of 
a  renewable  resource  for  a  period  of  time.    It 
is  not  irreversible  because  it  can  be  reversed 
by  changing  management  direction  in  the 
future. 

The  vegetation  treatment  alternatives  in  this 
EIS  would  result  in  one  irretrievable  resource 
commitment:  localized  changes  in  wildlife 
populations  from  changes  in  habitat. 

Short-Term  Uses  Versus 
Long-Term  Productivity 

"Short-term"  uses  are  generally  those  that 
determine  the  present  quality  of  life  for  the 
public.    Short-term  uses  of  public  lands  in  the 
13  Draft  EIS  States  include  livestock  grazing, 
timber  harvesting,  recreation,  and  wildlife 
habitat.    Decisions  about  these  uses  are  made 
through  BLM  Land  Management  Plans.    The 
program  presented  here  for  vegetation 
treatment  is  designed  for  the  most  part  to 
protect  and  enhance  the  long-term  productivity 
of  these  lands  as  well  as  contribute  to  the 
short-term  uses. 


"Long-term  productivity"  refers  to  the  capacity 
of  the  land  to  support  sound  ecosystems  that 
produce  resources  such  as  forage,  wildlife, 
water,  and  timber.    Vegetation  treatments  that 
enhance  short-term  uses  may  reduce  the 
natural  productivity  of  some  portions  of  these 
public  lands.    The  herbicides  examined  in  this 
Draft  EIS  should  have  no  effect  on  long-term 
productivity  because  most  dissipate  in  the 
environment  relatively  rapidly,  but  other 
vegetation  treatments  do  have  the  potential  to 
reduce  the  natural  productivity  of  the  land  if 
certain  operating  guidelines  are  not  followed. 
How  much  the  long-term  productivity  may  be 
reduced  is  not  known  because  investigations  of 
these  effects  have  only  recently  begun.    The 
standard  operating  procedures  and  mitigation 
measures  described  in  Chapter  1  of  this  Draft 
EIS  should  minimize  the  potential  for  those 
effects. 
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Public  Involvement 

Public  involvement  and  interagency/ 
intergovernmental  coordination  and  consultation 
are  recognized  as  an  essential  element  in  the 
development  of  an  environmental  impact 
statement  (EIS).    Public  involvement  is  a 
critical  element  for  achieving  a  successful 
program  for  the  management  of  public  lands 
and  natural  resources. 

When  the  decision  was  made  to  complete  a 
vegetation  management  EIS,  a  public 
participation  and  coordination  plan  was 
developed.    Public  participation  was 
encouraged  and  solicited,  and  will  continue 
when  the  document  is  complete  and  used  for 
site-specific  planning  and  project  level 
planning. 

Agencies  and  interest  groups  with  special 
expertise  or  interest  in  vegetation  management 
were  notified  of  the  project  and  advised  of  the 
need  to  coordinate  information.  Technical  and 
scientific  information  available  from  a  variety  of 
sources  was  reviewed  and  considered  during 
the  scoping  process. 


Summary 


Federal  agencies  are  required  by  law  to 
develop  human  health  and  environmental  risk 
analyses  whenever  herbicides  are  used  as  a 
vegetation  treatment.    Under  the  National 
Environmental  Policy  Act,  Federal  agencies  are 
required  to  seek  public  participation  in  the 
environmental  analysis  process. 

Once  the  decision  was  made  to  develop  a 
vegetation  management  environmental  impact 
statement,  steps  were  taken  to  promptly  notify 
the  public  of  the  intent  to  complete  an 
environmental  impact  statement  and  encourage 
the  public  to  participate  in  the  process.    This 
step  is  called  "scoping."    The  purpose  of 
scoping  is  to  determine,  with  input  from  the 
public  and  various  entities,  including  agency 
staff,  the  significant  issues  relating  to  the 
proposed  actions  to  be  analyzed  in  the  EIS. 
Issues  not  previously  identified  before  the 
scoping  were  added  to  the  previously  identified 
issues.    In  addition,  some  issues  identified 
were  altered  or  deleted  as  a  result  of  scoping. 

The  Notice  of  Intent  was  published  in  the 
Federal  Register  in  July  1988  and  the  public 
scoping  took  place  during  the  months  of  July, 
August,  and  September. 


When  a  project  is  a  multi-State  project,  the 
Washington  office  usually  designates  the  lead 
State  Director.    Wyoming's  State  Director  was 
given  the  responsibility  to  lead  the  project. 
The  next  step  in  the  process  was  to  form  an 
interdisciplinary  team  representing  the  13 
States  to  be  included  in  the  project.  The 
interdisciplinary  team  members  represented  the 
following  States:    Arizona,  Colorado,  Idaho, 
Montana,  North  Dakota,  South  Dakota, 
Nevada,  New  Mexico,  Oklahoma,  Oregon, 
Washington,  Utah,  and  Wyoming. 

In  addition  to  serving  as  technical  experts  and 
State  contact  for  the  project,  team  members 
played  a  critical  role  in  the  public  participation 
process.  Team  members  assisted  in 
developing  techniques  and  in  conducting  public 
meetings  to  facilitate  public  participation  in  the 
scoping  process.    They  also  functioned  as 
liaisons  between  the  team  and  their  individual 
State  Directors  and  helped  to  identify  the  most 
suitable  technique  for  securing  public 
participation  in  their  individual  States. 

The  team  members,  together  with  their 
individual  State  Directors,  Public  Affairs  Office, 
and  Planning  Division,  developed  their  own 
method  for  seeking  public  participation.    Where 
public  response  warranted,  States  conducted 
public  meetings,  but  all  States  involved  issued 
press  releases  informing  the  public  of  the 
intent,  purpose,  and  potential  issues  involved 
in  the  Vegetation  Treatment  Environmental 
Impact  Statement,  and  invited  public 
participation. 

Members  of  the  public,  as  well  as  other 
agencies  or  organizations  known  to  be 
interested  in  or  affected  by  the  proposed 
action,  were  identified  by  the  team  members 
with  the  help  of  the  Office  of  Public  Affairs  and 
the  Planning  Division  from  each  State  involved 
in  the  project.    Those  identified  were  informed 
of  the  public  meetings  in  those  states  where 
public  meetings  were  conducted.    To  help 
facilitate  the  discussion  during  the  meetings, 
fact  sheets  were  provided,  and  in  Wyoming,  a 
video  tape  was  prepared  that  depicted  the 
different  methods  of  vegetation  treatment 
currently  being  utilized  by  the  Bureau  of  Land 
Management. 

The  BLM  State  Directors  in  the  States  of 
Arizona,  Colorado,  Idaho,  Montana,  New 
Mexico,  Oregon,  Utah,  Nevada,  and  Wyoming 
represented  management  responsibility  for  all 
the  States  within  the  study  area.    Each  State 
Director  had  the  responsibility  of  determining 
the  need  for  public  meetings  within  their 
respective  area  of  jurisdiction. 
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Availability  of  Draft  EIS 

Scoping  is  not  a  single,  isolated  action,  but  an 
ongoing  process.    Therefore,  the  strategy  for 
public  involvement  and  interagency/ 
intergovernmental  coordination  and  consultation 
moved  into  the  next  phase. 

Each  team  member,  together  with  their  Public 
Affairs  and  Planning  Division,  added  names  to 
those  previously  notified  of  the  scoping 
process.    Five  thousand  persons  and 
organizations  were  identified  who  could 
potentially  be  affected  by  the  decision.    Reply 
cards  were  printed  and  each  State  determined 
the  number  of  cards  they  wanted  to  mail  out. 
The  reply  cards  indicated  BLM  would  be 
seeking  public  comment  on  this  draft 
environmental  impact  statement  and  asked  for 
the  return  of  a  self  addressed  card  if  they 
were  interested  in  receiving  a  copy  of  the  draft 
EIS. 

As  of  August  1,  1989,  1,550  cards  were 
received  and  a  mailing  list  was  prepared  from 
the  names  on  the  reply  cards,  those  persons 
who  attended  the  scoping  meetings,  and  those 
persons  who  submitted  written  and  verbal 
comments  during  the  scoping  period.    Also 
added  to  the  mailing  list  were  those 
government  agencies,  boards,  councils,  and 
libraries  that  have  requested  to  be  on  a 
mailing  list  for  all  decision  documents 
associated  with  environmental  impact 
statements. 

This  list  will  be  used  to  mail  out  copies  of  the 
draft  Vegetation  Management  Environmental 
Impact  Statement,  to  issue  notice  of  the  public 
meetings  scheduled,  and  to  invite  public 
comment.    At  least  one  public  meeting  will  be 
conducted  in  each  State  included  in  the 
analysis. 

Because  the  use  of  a  video  tape  was  a 
successful  tool  in  facilitating  public 
participation,  a  decision  was  made  to  improve 
the  quality  and  expand  the  content  of  the 
video  tape  used  during  Wyoming's  scoping 
meeting.    The  Washington  BLM  Public  Affairs 
division,  with  assistance  from  the  BLM 
interdisciplinary  team,  developed  a  video  tape 
that  showed  the  different  methods  of 
vegetation  treatment  used  on  public  lands 
managed  by  the  BLM,  discussed  the  proposed 
alternatives,  and  explained  how  the  public 
could  participate  in  the  process.    Copies  of  the 
video  tape  were  issued  and  sent  to  each  of 
the  team  members  for  use  at  the  public 
meetings  on  the  draft  Vegetation  Management 
Environmental  Impact  Statement.    The  fact 


sheet  used  during  the  scoping  process  was 
also  expanded  and  improved  for  distribution 
during  the  public  meetings  on  the  draft  EIS. 

In  an  effort  to  further  encourage  public 
participation  and  in  order  to  ensure  those 
persons  who  for  some  reason  or  other  were 
not  added  to  the  mailing  list,  a  second  notice 
of  the  release  of  the  draft  EIS  will  be  issued. 
Letters  will  be  sent  to  organizations,  BLM 
Advisory  councils,  and  boards  notifying  them  of 
the  availability  of  the  draft  EIS  and  asking  if 
they  would  notify  their  members  of  the  meeting 
scheduled  in  their  area.    They  will  also  be 
informed  of  how  they  can  obtain  a  copy  of  the 
draft  EIS.    In  addition,  appropriate  public 
notices  will  be  released  to  the  news  media. 

Distribution  of  Draft  EIS 

Federal,  State,  local  agencies,  elected 
representatives,  special  interest  groups,  and 
individuals  in  several  states  were  consulted 
and  asked  to  participate  in  identifying  issues 
and  concerns  associated  with  the  development 
of  this  Draft  EIS. 

The  distribution  list  includes  the  majority  of  the 
agencies  and  groups  who  have  requested  a 
copy  of  the  draft  EIS. 

The  list  also  includes  names  of  organizations, 
agencies,  and  special  interest  groups  who 
requested  copies  but  were  not  from  one  of  the 
13  States  included  in  the  analyses. 

Copies  of  the  Draft  EIS  also  will  be  sent  to 
congressional  offices  and  State  and  university 
libraries  for  each  of  the  13  States  involved  in 
the  Draft  EIS. 

Not  listed  are  the  1,200  individuals  who 
requested  and  will  receive  a  copy  of  the  draft 
EIS.    These  individuals  are  on  the  mailing  list 
because  they  registered  at  one  of  the  scoping 
meetings  conducted  on  this  Draft  EIS, 
submitted  written  or  oral  comments,  or 
returned  the  self  addressed  reply  cards  sent  to 
them  asking  their  interest  in  the  Draft  EIS. 
There  were  300  individuals  who  asked  to 
remain  on  the  mailing  list  but  did  not  want  a 
copy  of  the  Draft  EIS. 

Other  agencies  not  listed  but  who  will  be 
notified  of  the  availability  of  the  draft  EIS  are 
County  Commissioners,  County  offices,  County 
Soil  Conservation  Districts,  and  County  Weed 
and  Pest  Control  Offices. 

Also  not  listed  are  the  names  of  all  the 
members  of  the  BLM's  Grazing  Advisory 
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Boards  and  Advisory  Councils.    Individual 
State  BLM  offices  that  administer  these  boards 
will  notify  those  members  of  the  availability  of 
the  Draft  EIS  for  public  review  and  comment. 

Persons  interested  in  obtaining  a  copy  of  the 
Draft  EIS  or  a  copy  of  the  detailed  mailing  list 
need  only  contact  any  of  the  following  9  State 
BLM  offices: 

Arizona  State  Office 
3707  North  7th  Street 
P.O.  Box  16563 
Phoenix,  AZ    85011 
(602)  241-5504 

Colorado  State  Office 
2850  Youngfield  Street 
Lakewood,  CO    80215 
(303)  236-1700 

Idaho  State  Office 
3380  American  Terrace 
Boise,  ID    83706 
(208)  334-1771 

Montana  State  Office 
Granite  Tower 
222  North  32nd  Street 
P.O.  Box  36800 
Billings,  MT    59107 
(406)  255-2913 

Nevada  State  Office 
850  Harvard  Way 
P.O.  Box  12000 
Reno,  NV  89520 
(702)  328-6386 

New  Mexico  State  Office 

Joseph  M.  Montoya  Federal  Building 

South  Federal  Place 

P.O.  Box  1449 

Santa  Fe,  NM    87504-1449 

(505)  988-6316 

Oregon  State  Office 
825  N.  E.  Multnomah  Street 
P.O.  Box  295 
Portland,  OR    97208 
(503)  231-6274 

Utah  State  Office 
Coordinated  Financial  Center 
324  South  State  Street 
Salt  Lake  City,  UT    84111-2303 
(801)  524-3146 


Wyoming  State  Office 
2515  Warren  Avenue 
P.O.  Box  1828 
Cheyenne,  WY    82003 
(307)  772-2111 

The  Bureau  of  Land  Management 
accomplishes  state  agency  review  of 
documents  by  establishing  a  central  point  of 
contact  (which  can  be  more  than  one  entity) 
within  the  Governor's  office.    For  purposes  of 
this  document,  the  Governor's  central  point  of 
contact  is  identified  as  "State  Clearinghouse." 

Represented  States 

Arizona 

State  Clearinghouse 

Special  Interest/Envlronmental/lndustry 

ASARCO,  Inc.,  Southwest  Exploration  Division 

Arizona  Electric  Powder  Coop,  Inc. 

Arizona  Chapter,  The  Wildlife  Society 

Arizona  Historical  Society 

Arizona  State  Board  of  Pesticides 

Arizona  State  University 

Arizona  State  University,  USDA  Forest 

Service  Lab 
Agricultural  Research  Service 
Alamo  Ranch  Company 
Archeological  Research  Service 
Arizona  Farmer-Stockman 
Arizona  Wool  Producers 
Colorado  River  Indian  Tribes  Museum 
Commission  of  Agriculture  and  Horticulture 
Commission  on  the  Arizona  Environment 
Coronado  RC&D 
Defenders  of  Wildlife 
Dorado  Energy  Group 
Farrell  Copper  Mining  Company 
Four  Corners  Wild  Workshop 
Heard  Museum 
K.  G.  Ranch.  Inc. 

Kingman  Area  Chamber  of  Commerce 
Mohave  Livestock  Association 
National  Association  of  Real  Estate  Appraisers 
National  Parks  Conservation  Association 
Natural  Resource  Conservation  District 
Pay  Dirt 

Pueblo  Grande  Museum 
Rex  Clemens  Ranches,  Inc. 
Salt  River  Project 

Southern  Arizona  Environmental  Council 
Southwest  Research  Station 
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The  Amerind  Foundation 

The  Nature  Conservancy 

Tonto  National  Forest 

University  of  Arizona,  School  of  Renewable 

Natural  Resources 
Whittel  Trust 
Wilderness  Society 
Yuma  Audubon  Society 

Federal  Government  Agencies 

Apache-Sitgreaves  National  Forest 

Coronado  National  Forest 

Glen  Canyon  National  Recreation  Area 

Kaibab  National  Forest 

Prescott  National  Forest 

USDI,  Bureau  of  Indian  Affairs 

USDI,  Bureau  of  Indian  Affairs,  Arizona  Area 

Office 
USDI,  Bureau  of  Land  Management,  Arizona 

State  Office 
USDI,  Bureau  of  Land  Management,  Phoenix 

Training  Center 
USDI,  Bureau  of  Reclamation 
USDI,  Fish  and  Wildlife  Service 
USDI,  National  Park  Service 

County  Agencies 

Maricopa  County  Parks  and  Recreation 

Department 
Mohave  County  Board  of  Supervisors 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  states  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Colorado 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

AMAX  Minerals  Resource  Company 
ASARCO,  Inc. 


American  Sheep  Industry 

Amoco  Production  Company 

Atlas  Minerals 

Carrick  Resources  Corporation 

Chevron  USA,  Inc. 

Colorado  Cattlemen's  Association 

Colorado  Environmental  Coalition 

Cyprus  Minerals  Company 

Elanco  Company 

Environmental  Management  Services 

Exxon  Company  USA 

Federal  Land  Payments 

Federal  Land  Report 

High  County  News 

Independent  Petroleum  Association 

Kenai  Oil  and  Gas 

Mulroy  and  Associates 

PIC  Technologies,  Inc. 

Petroleum  Information 

Petroleum  Information  Company 

Pittsburg  and  Midway  Coal  Mining  Company 

ROMCEL 

Rocky  Mountain  Heritage  Task  Force  -  The 

Nature  Conservancy 
Rocky  Mountain  Minerals  Law  Foundation 
Sierra  Club 

Society  of  Mining  Engineers 
Sun  Exploration 
Texaco,  Inc.,  Alternate  Energy  Resources 

Department 
Texasgulf  Minerals  and  Metals 
The  Nature  Conservancy 
Western  Governors  Association 
Western  States  Public  Lands  Coalition 
Wildrose  Resources  Corporation 
Woods  Canyon  Archeological  Const. 

Federal  Government  Agencies 

Dinosaur  National  Monument 

U.S.  Environmental  Protection  Agency,  Region 

VIII 
USDI,  Bureau  of  Land  Management,  Denver 

Service  Center 
USDI,  National  Park  Service,  Division  of  Mining 

and  Minerals 
USDI,  Office  of  Surface  Mining,  Reclamation, 

and  Enforcement 

County  Agencies 

Beaver  County  Commission 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 
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Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS 
will  be  sent  a  copy  of  the  Draft  EIS. 

Idaho 

State  Clearinghouse 

Special  Interest/Envlronmentai/lndustry 

Committee  for  Idaho  High  Desert 

Cyprus  Thompson  Creek  Mining  Company 

Environmental  Protection  Agency 

Gini  Canal  Company 

Golden  Eagle  Audubon  Society 

Idaho  Association  of  Commerce  &  Industry 

Idaho  Cattle  Association 

Idaho  Conservation  League 

Idaho  Environmental  Council 

Idaho  Falconers  Association 

Idaho  Farm  Bureau  Federation 

Idaho  Mining  Association 

Idaho  Natural  Areas  Coordinator 

Idaho  Natural  Resources  Legal  Foundation 

Idaho  Outfitters  &  Guides  Association 

Idaho  Outfitters  &  Guides  Board 

Idaho  Rangeland  Committee 

Idaho  State  University 

Idaho  Water  Users  Association 

Idaho  Wildlife  Federation 

Idaho  Wool  Growers  Association 

Izaak  Walton  League 

League  of  Women  Voters 

Magic  Valley  Trail  Machine  Association 

Oregon-California  Trails  Association 

Peregrine  Fund,  Inc. 

Public  Lands  Council 

Public  Lands  Foundation 

Salmon  River  Electric  Coop 

Shoshone-Bannock  Tribes,  Inc. 

Sierra  Club 

Society  for  Range  Management,  Idaho  Section 

The  Nature  Conservancy 

The  Wilderness  Society 

The  Wildlife  Society 

University  of  Idaho,  Cooperative  Extension 

Service 
University  of  Idaho,  State  Geological  Survey 
Wood  River  Resource  Conservation  and 

Development 

Federal  Government  Agencies 

Boise  National  Forest 


Bureau  of  Reclamation 

Caribou  National  Forest 

Challis  National  Forest 

Clearwater  National  Forest 

Craters  of  the  Moon  National  Monument 

Idaho  Panhandle  National  Forest 

National  Park  Service 

Nez  Perce  National  Forest 

Payette  National  Forest 

Salmon  National  Forest 

Sawtooth  National  Forest 

Targhee  National  Forest 

USDA,  Soil  Conservation  Service 

U.S.  Fish  &  Wildlife  Service 

U.S.  Forest  Service,  Region  1 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Montana 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

Agri  News 

Anaconda  Sportsmens  Club 

Audubon  Society,  Yellowstone  Valley  Chapter 

Barthelmess  Ranch,  Inc. 

Beartooth  Oil  and  Gas  Company 

Boulder  River  Sportsmens  Club 

Butte  Silver  Bow  Plant 

C&B  State  Grazing  District 

Champion  Interim  Corporation 

Cherry  Creek  Ranch 

Conf.  Salish/Kootenai  Tribe 

Conoco,  Inc. 

Croft  Petroleum 

Department  of  Community  Affairs,  Aeronautics 

Division 
Dow  Chemical  Company 
Environmental  Quality  Council 
Federation  of  Fly  Fishers 
Flathead  Audubon  Society 
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Fort  Peck  Agency 

Golden  Sunlight  Mines,  Inc. 

Hardrock  Oil  Company 

Helena  Outdoor  Club 

Hellgate  Mineral  Society 

Intermountain  Fire  Sciences  Lab 

Laurel  Rod  and  Gun  Club 

Missouri  Breaks  Multiple  Use  Association 

Montana  Audubon  Council 

Montana  Chamber  of  Commerce 

Montana  Coal  Company 

Montana  Environmental  Information 

Montana  Farm  Union  News,  Montana  Farmers 

Union 
Montana  Geological  Society 
Montana  Logging  Association 
Montana  Outfitters  and  Guides  Association 
Montana  Petroleum  Association 
Montana  Power  Company,  Geological  Office 
Montana  State  University 
Montana  Stockgrowers  Association 
Montana  Weed  Control  Association 
Montana  Wool  Growers  Association 
Mountaineers 
Murphy  Oil  USA,  Inc. 
National  Farmers  Organization 
National  Wildlife  Federation,  Northern  Rockies 

Resource  Center 
Outdoors  Unlimited 
Pintlar  Audubon  Society 
Public  Land  Access  Association,  Inc. 
Rosebud-Treasure  Wildlife  Association 
Sierra  Club,  Butterroot  Mission  Group 
Silverbow  Archers 
Skyline  Sportsmen 
The  Nature  Conservancy 
Trout  Unlimited 
Union  Oil  Company  of  California 

Congressional/Federal  Agencies 

Crow  Indian  Agency,  Land  Services  Officer 
Custer  National  Forest 
Department  of  Commerce,  Coal  Board 
Department  of  Health  and  Environmental 

Sciences,  Air  Quality  Division 
Environmental  Protection  Agency,  Montana 

Office 
National  Wildlife  Refuge 
USDA,  Forest  Service 
USDA,  Forest  Service,  Lewis  and  Clark 

National  Forest 
USDA,  Forest  Service,  Region  I 
USDA,  Cooperative  Extension  Service 
USDA,  Soil  Conservation  Service 
USDI,  Bureau  of  Indian  Affairs,  Rocky  Boy 

Agency 
USDI,  Bureau  of  Indian  Affairs,  Flathead 

Agency 
USDI,  Bureau  of  Land  Management 
USDI,  Bureau  of  Reclamation 
USDI,  Fish  and  Wildlife  Service,  Fish  and 


Wildlife  Enhancement 
USDI,  Geological  Survey 
USDI,  National  Park  Service,  Bighorn  Canyon 

National  Recreation  Area 
USDOE,  Western  Area  Power  Administration 
USDOT,  Federal  Aviation  Administration 

County  Agencies 

Beaverhead  Conservation  District 

Beaverhead  County  ASCS 

Beaverhead  County  Weed  Control 

Big  Horn  County  Commission 

Big  Horn  County  Extension  Office 

Blaine  County  Conservation  District 

Blaine  County  Extension  Office 

Blaine  County  Weed  Control 

Broadwater  County  Extension  Office 

Carbon  County  Noxious  Weed  Control  District 

Carter  County  Weed  Control  Supervisor 

Carter  County  ASCS  Office 

Carter  County  Conservation  District 

Carter  County  Planning  Board 

Cascade  County  Conservation  District 

Cascade  County  Weed  Control 

Choteau  County  Extension  Office 

Couteau  County  Weed  Control 

Cohteau  County  Conservation  District 

Custer  County  Conservation  District 

Custer  County  Extension  Office 

Dawson  County  Extension  Office 

Dawson  County  Weed  Control 

Deer  Lodge  County  Extension  Office 

Deer  Lodge  County  Planning  Office 

Deer  Lodge  County  Weed  Control 

Fallon  County  Weed  Control 

Fergus  County  Conservation  District 

Flathead  County  Extension  Office 

Flathead  County  Weed  Control 

Flathead  Countywide  Administrative  Board 

Gallatin  County  Extension  Office 

Garfield  County  Extension  Office 

Garfield  County  Weed  Control 

Glacier  County  Extension  Office 

Hill  County  Weed  Board 

Hill  County  Weed  District 

Judith  Basin  Conservation  District 

Judith  Basin  County  Extension  Office 

Judith  Basin  County  Weed  Control 

Lake  County  Extension  Office 

Lewis  and  Clark  County  Extension  Office 

Liberty  County  Conservation  District 

Liberty  County  Extension  Office 

Liberty  County  Weed  Control 

Lincoln  County  BH&P 

Lincoln  County  Extension  Office 

Lincoln  County  Weed  Control 

Madison  County  Conservation  District 

Madison  County  Weed  Control 

McCone  County  Weed  Control 

Meagher  County  Conservation  District 

Mile  High  Conservation  District 


4-6 


BUM  Draft  Vegetation  Treatment  EIS 


Mineral  County  Planning  Board 
Missoula  County  Extension  Agent 
Missoula  County  Extension  Office 
Musselshell  County  Weed  Control 
North  Powell  Conservation  District 
Park  County  Weed  Control 
Powell  County  Extension  Office 
Prairie  County  Extension  Office 
Ravalli  County  Extension  Office 
Richland  County  Extension  Office 
Richland  County  Weed  Control 
Roosevelt  County  Extension  Office 
Roosevelt  County  Weed  Control 
Rosebud-Treasure  County  Extension  Office 
Ruby  Valley  Conservation  District 
Silver  Bow  County  Weed  Control 
Sweet  Grass  County  Extension  Office 
Teton  County  Conservation  District 
Teton  County  Extension  Office 
Teton  County  Weed  Control 
Toole  County  Conservation  District 
Toole  County  Extension  Office 
Valley  Conservation  District 
Valley  County  Grazing  District 
Valley  Extension  Office 
Yellowstone  County  Extension  Office 
Yellowstone  County  Weed  Control 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
Preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Nevada 

State  Clearinghouse 

Special  Interest/Envlronmental/lndustry 

Battle  Mountain  Gold  Company 
Elko  Cooperative  Extension  Office 
Intermountain  Range  Consultants 
International  Society  for  the  Protection  of 

Mustangs  and  Burros 
Izaak  Walton  League 
Legislative  Counsel  Bureau 


NMHU,  Division  of  Science  and  Technology 

Nature  Conservancy 

Nevada  Cattlemen's  Association 

Nevada  Farm  Bureau  Federation 

Nevada  Land  Action  Association 

Sierra  Club 

Summit  Lake  Paiute  Tribe 

University  of  Nevada,  College  of  Agriculture 

University  of  Nevada  System,  Desert  Research 

Institute 
Western  Range  Service 
Wild  Horse  Organized  Assistance 

Federal  Government  Agencies 

USDA,  Forest  Service,  Santa  Rosa  Ranger 

District 
USDA,  Soil  Conservation  Service 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

New  Mexico 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

American  National  Energy  Alternatives 

Audubon  Society 

Bluewater-Toltec  Irrigation 

CHACO  Energy  Company 

Central  New  Mexico  Audubon  Society 

Certified  Concrete  Products 

Chino  Mines  Company 

Energy  and  Minerals  Department 

Environmental  District  1  Field  Office 

Environmental  Improvement  Division 

KAYWAL,  Inc. 

Kerr-McGee  Corporation 

Mississippi  Potash,  Inc. 

Museum  of  Indian  Arts  and  Culture,  Lab  of 

Anthropology 
New  Mexico  Farm  and  Livestock  Bureau 
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New  Mexico  Mining  Association 

New  Mexico  Natural  History  institute 

New  Mexico  Wilderness  Coalition 

New  Mexico  Wilderness  Study  Committee 

New  Mexico  Wildlife  Federation 

New  Mexico  State  University,  Department  of 

Animal  and  Range  Science 
Plains  Electric 

Public  Land  Users  Association 
Resource  Technology,  Inc. 
Rio  Abajo  Archeological  Service 
Southwest  Research  and  Information  Center 
Santa  Fe  Pacific  Mining,  Inc. 
Sierra  Club 

Southern  Union  Exploration 
Sunbelt  Company 
UNC  Mining  and  Milling 
Yates  Petroleum  Corporation 

Federal  Government  Agencies 

Game  and  Fish  Department 
USDA,  Soil  Conservation  Service 
USDI,  Bureau  of  Land  Management,  Roswell 
District  Office 

County  Agencies 

Debaca  County  Commission 
Grant  County  Commission 
Lander  County  Extension  Office 
Quay  County  Commission 
Socorro  Chamber  of  Commerce 
Valencia  County  Commission 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

North  Dakota 


State  Clearinghouse 


Special  Interest/Environmental/lndustry 

Amerada  Hess  Corporation 

Baukol  Noonan,  Inc. 

Broschat  Engineer  Management  Service 

Cody,  Inc. 

Dakota  Research  Council 

Fort  Berthold  Agency 

Minot  State  University  Memorial  Library 

North  American  Coal  Company 

Portal  Pipeline  Company 

Royal  Oak  Enterprises 

Sandoz  Crop  Protection 

Texaco,  Inc. 

Turtle  Mountain  Agency 

Westrums  Land  Surveying 

Williston  Basin  Interstate  Pipeline  Company 

Federal  Government  Agencies 

North  Dakota  Game  and  Fish  Department 
North  Dakota  Geological  Service 

Oklahoma 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

C.N.  Haskell  and  Associates,  International 

Rights-of-Way  Association 
Kerr-McGee  Coal  Corporation 
Oklahoma  Historical  Society 
Oklahoma  Veterinarian 
Union  Oil  Company  of  California 

Federal  Government  Agencies 

Sac  and  Fox  Tribe  of  Indians  of  Oklahoma 

Oregon 

State  Clearinghouse 

Special  interest/Environmental/lndustry 

Audubon  Society  Central  Oregon  Chapter 
Audubon  Society  Portland  Chapter 
Cascade  Holistic  Economic  Consultant 
Caveman  4-Wheelers 

Columbia  River  Inter-Tribal  Fish  Commission 
Desert  Trail  Association 
Georgia-Pacific  Corporation 
Humboldt  Land  and  Livestock 
Izaak  Walton  League 
Meadow  Creek  Enterprises,  Inc. 
Northwest  Environmental  Defense  Center 
National  Wildlife  Federation 
Northwest  Coalition  for  Alternatives  to 
Pesticides 
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Northwest  Forestry 

Oregon  Cattlemen's  Association 

Oregon  Farm  Bureau  Federation 

Oregon  Hunters  Association 

Oregon  League  of  Women  Voters 

Oregon  Rivers  Council 

Oregon  Sheep  Growers 

Oregon  Trails  Electric  Coop 

Oregon  Water  Resources  Department 

Oregonians  for  Food  and  Shelter 

Southern  Oregon  Citizens  Against  Toxic 

Sprays 

Southern  Oregon  NW  Coalition  for  Alternatives 

to  Pesticides 
Southern  Oregon  Resource  Alliance 
Trout  Unlimited  of  Oregon 

Federal  Government  Agencies 

US  Department  of  Energy,  Bonneville  Power 

Administration 
USDA,  Forest  Service,  Pacific  Northwest 
Region 
USDA,  Forest  Service,  Vegetation  Management 

Project 
USDA,  Pacific  Northwest  Station 
USDA,  Soil  Conservation  Service 
USDI,  Bureau  of  Indian  Affairs,  Portland  Area 

Office 
USDI,  Fish  and  Wildlife  Service,  Portland  Field 

Office 
USDI,  Malheur  National  Wildlife  Refuge 

County  Agencies 

Association  of  Oregon  Counties 

Baker  County  Court 

Harney  County  Court 

Harney  County  Planning  Department 

Harney  County  Weed  Control 

Lake  County  Extension  Service 

Malheur  County  Court 

Sherman  County  Court 

Wallowa  County  Commissioners 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 


Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  wil 
be  sent  a  copy  of  the  Draft  EIS. 

South  Dakota 

State  Clearinghouse 

Special  Interest/Envlronmental/lndustry 

Amerada  Hess  Corporation 
Roosevelt  Custer  Regulatory  Council  for 
Development 

Utah 

State  Clearinghouse 

Special  Interest/Envlronmental/lndustry 

AMCA  Coal  Leasing,  Inc. 

Bear  River  Association  of  Governors 

Beaver  River  Resource  Range 

Brigham  Young  University 

Brush  Wellman,  Inc. 

Cache  Group  Sierra  Club 

Community  Development  Association 

Dinolab 

Dinosaurland  Travel  Board 

Division  of  Wildlife  Resources 

Esplin  Cattle  Company 

Humane  Society  of  Utah 

LDS  Church,  Realty  Division 

5M  Incorporated 

Mountain  Bell  Ranch 

Mountain  Fuel  Supply  Company 

National  Parks  and  Conservation  Association 

Sagebrush  Archeological  Consultants 

Soldier  Creek  Coal 

Southern  Utah  State  College 

Southern  Utah  Wilderness  Alliance 

Tour  West 

Utah  Association  Soil  Conservation  District 

Utah  Audubon  Society 

Utah  Chapter  Sierra  Club 

Utah  Farm  Bureau 

Utah  Job  Service 

Utah  Mining  Association 

Utah  Natural  Heritage  Program 

Utah  Nature  Study  Society 

Utah  Power  and  Light 

Utah  Wilderness  Association 

Federal  Government  Agencies 

Bryce  Canyon  National  Park 
Canyonlands  National  Park 
Manti  Lasal  National  Forest 
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Office  of  Planning  and  Budget 

USDA,  Soil  Conservation  Service 

USDI,  Bureau  of  Land  Management,  Vernal 

District  Office 
USDI,  Bureau  of  Land  Management,  Beaver 

River  Resource  Area  Office 
USDI,  Bureau  of  Land  Management,  Brook 

Cliff  Resource  Area  Office 
USDI,  Bureau  of  Land  Management,  San  Juan 

Resource  Area  Office 
USDI,  Geological  Survey,  Public  Inquiries 

Office  Zion  National  Park 
USFS,  Region  4 

County  Agencies 

Castle  County  Travel  Board 

Dechesne  County  Clerk 

Emery  County  Commission 

Iron  County  Commission 

Juab  County  E.  D. 

Piute  County  Soil  Conservation  District 

San  Juan  County  Economic  Development 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 


Department  of  Natural  Resources 

East  Lake  Washington  Audubon  Society 

Entiat  Stockmen's  Association 

Ephrata  Sportsmen  Association 

Farm  Credit  Bureau  of  Spokane 

Foster  Creek  Conservation  District 

Friends  of  the  Earth 

Glacier  Park  Company 

Klickitat  County  Cattlemen's  Association 

Mid-Columbia  Archeological  Society 

Mine  Evaluation  and  Development 

North-Central  Washington  Audubon  Society 

Nature  Conservancy,  Washington  Department 

of  Botany 
Othello  Conservation  District 
Richland  Rod  and  Gun  Club 
Seattle  Audubon  Society 
Seattle  City  Light 

South  Douglas  Conservation  District 
South  Yakima  Conservation  District 
Spokane  Audubon  Society 
The  Nature  Conservancy 
Venture  Farms 

WACD  Public  and  Private  Range  Commission 
WSDOT  District  Design  Engineers 
Washington  State  University 
Washington  State  University,  Department  of 

Botany 
Washington  Wilderness  Coalition 
Western  Nuclear,  Inc. 
Yakima  Indian  Nation 
Yakima  Tribal  Council 


Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Washington 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

Agri  Northwest 

Apollo  Exploration,  Inc. 

Benton  Conservation  District 

Benton  County  Cattlemen's  Association 

Big  Bend  Economic  Development  Council 

Blue  Mountain  Audubon  Society 

Bullfrog  Land  Company,  Inc. 

Colville  Confederate  Tribes 

Cominco  American,  Inc. 


Federal  Government  Agencies 

USDA,  Soil  Conservation  Service 

USDI,  Bureau  of  Indian  Affairs,  Puget  Sound 

Agency 
USDI,  Bureau  of  Indian  Affairs,  Yakima  Indian 

Agency 
USDI,  Bureau  of  Mines 

Comvi)"  .i.;;vy\^ou 

Okanogan  Board  of  County  Commissioners 

Douglas  Board  of  County  Commissioners 

Chelan  County  PUD 

Chelan  County  Regional  Planning  Council 

Douglas  County  PUD 

Okanogan  County  Planning  Commission 

Okanogan  County  Weed  Board 

Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 
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Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Wyoming 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

Ark  Land  Company 

College  of  Agriculture 

Conoco,  Inc. 

Hotline  Energy  Reports 

Pacific  Power  and  Light 

Phillips  Petroleum  Company 

Prairie  Winds  Consulting 

Rock  Springs  Grazing  Association 

Sierra  Club,  Northern  Great  Plains  Region 

Sunoco  Energy  Development  Company 

True  Oil  Company 

Union  Oil  Company  of  America 

United  Press  International 

Wyoming  Association  of  Professional 

Archeologists 
Webster  Ranch  Company 
Western  Research  Institute 
Wyoming  Game  and  Fish  Commission 
Wyoming  Heritage  Society 
Wyoming  Mining  Farm  Bureau 
Wyoming  Outdoor  Council 
Wyoming  Stockgrowers  Association 
Wyoming  Wildlife  Federation 
Wyoming  Woolgrowers  Association 

Federal  Government  Agencies 

USDA,  Forest  Service 

USDA,  Soil  Conservation  Service 

USDI,  Bureau  of  Land  Management,  Rawlins 

District  Office 
USDI,  Bureau  of  Land  Management,  Rock 

Springs  District  Office 
USDI,  Bureau  of  Land  Management,  Worland 

District  Office 

County  Agencies 

Board  of  Land  Commissioners 
Lincoln  County  Commission 
Office  of  the  County  Clerk,  Lander 
Park  County  Commission 
Uinta  County  Commission 


Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

Other  Areas 

California 

State  Clearinghouse 

Special  Interest/Environmental/Industry 

Air  Ranch,  Inc. 

Animal  Protection  Institute 

California  State  College 

DCEC 

Dow  Chemical  Company 

ERG  Environment  and  Energy  Services 

Company 

Foundation  for  Life  Action 

Geysers  Geothermal  Company 

National  Treasure  Mines  Company 

Natural  Resources  Defense  Council 

Pacific  Gas  Transmission  Company 

Southern  California  Edison  Company 

Sierra  Club 

The  Nature  Conservancy 

Trans-Pacific  Geo.,  Inc. 

Wes  Consulting,  Inc. 

Federal  Government  Agencies 

USDI,  Bureau  of  Land  Management 

Nebraska 

State  Clearinghouse 

Federal  Government  Agencies 

Nebraska  Game  and  Parks  Commission 
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Advisory  Councils/Grazing  Boards 

Members  of  the  Bureau  of  Land  Management's 
Advisory  Councils  and  Grazing  Advisory 
Boards  in  those  States  included  in  the 
preparation  of  the  Draft  EIS  will  be  notified  of 
the  availability  of  the  Draft  EIS  for  formal 
review. 

Libraries 

State  and  university  libraries  identified  by  each 
State  involved  in  the  preparation  of  the  Draft 
EIS  will  be  sent  a  copy  of  the  Draft  EIS. 

Congressional 

The  congressional  delegation  for  each  State 
involved  in  the  preparation  of  the  Draft  EIS  will 
be  sent  a  copy  of  the  Draft  EIS. 

New  York 

StBM  Clearinghouse 

Special  Interest/Environmental/Industry 

American  Standards  Testing  Bureau,  Inc. 
Byron-Bergen  Central  School 

Wisconsin 

State  Clearinghouse 

Special  Snterest/Environmental/lndustry 

Canadian  Embassy 


Defenders  of  Wildlife 

Energy  and  Public  Lands,  National  Wildlife 

Federation 
Friends  of  the  Earth 

Independent  Petroleum  Association  of  America 
Public  Land  Council 
Public  Land  News 
Western  Resources  Wrap-up 

Federal  Government  Agencies 

United  States  Senate,  Commission  on 
Commerce,  Science,  and  Transportation 

Canada 

Special  Interest/Environmental/Industry 

Oliver-Osoyoos  Naturalists  Club 

Requests  for  copies  also  were  submitted  by 
special  interest  groups,  environmental  groups, 
industries,  and  organizations  from  the  following 
States  not  involved  in  the  analyses: 
Connecticut,  Florida,  Hawaii,  Illinois,  Indiana, 
Kansas,  Louisiana,  Maryland,  Massachusetts, 
Michigan,  Missouri,  New  Jersey,  Ohio, 
Pennsylvania,  Tennessee,  Texas,  Virginia, 
Washington  DC,  and  Wisconsin. 


4-12 


Chapter 


List  of 

Preparers 

and 
Reviewers 


BLM  Draft  Vegetation  Treatment  EIS 


Preparers 


Name 


Education 


EIS  Responsibility 


Philip  Sczerzenie 
Project  Director 


Carolyn  Alkire 
Economist 
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Geologist 
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Toxicologist 


Timothy  Mulholland 
Environmental  Modeler 


B.S.  Forestry  and  Wildlife 

Ecology 
M.S.  Wildlife  Biology 
Ph.D.  Wildlife  Biology 

B.A.  Economics 
M.S.  Economics 


B.S.  Agricultural  Economics 


B.S.  Geology 
M.S.  Geology 


B.S.  Environmental  Chemistry 


B.A.  Biology  and  Chemistry 
M.S.  Chemistry 
Ph.D.  Civil  and  Environmental 
Engineering 


Overall  EIS  and 
Human  Health  Risk 
Assessment 
Coordindator 

Assistant  EIS 
Coordinator,  Overall 
Chapters  1  and  2 
Coordinator,  Scoping 
Appendix 

Overall  Chapter  3 
Coordinator 

Chapter  2  and  3 
Analysis,  Appendix  C 
and  Graphics 
Coordinator 

Chapter  3  Human 
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Prescribed  Burning  Risk 
Assessment,  Human 
Health  and  Nontarget 
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Species  Risk 
Assessment 

Herbicide  Exposure 
Modeling  and  Analysis 


Cynthia  Bailor 
Analyst 


Leigh  A.  Benson 
Analyst 

Karen  Burchard 
Editor 

Kathleen  Pitt 
Editor 

Bruce  Roundy 
Consultant 
Assistant  Professor 
University  of  Arizona 


B.S.  Natural  Resources 
Management 


B.S.  Zoology  and  Physical 
Anthropology 

B.A.  Linguistics  and  Spanish 


B.A.  English 


B.A.  Social  Services 
M.S.  Range  Management 
Ph.D.  Range  Management 


Chapters  2  and  3 
Analysis,  Appendices  A, 
G,  and  I,  Glossary 

Chapter  3  Analysis, 
Appendices  G,  H,  and  I 

Document  Editing  and 
Production  Coordinator 

Senior  Editor 


Impacts  of  Mechanical 
and  Herbicide 
Treatments  on  Soils, 
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2,4-D      1-17 

Application  Rate     1-15 

Toxicity    1-17,  3-69,  3-70,  3-71 

Aerial  Application — see  Chemical  Treatment 

Air  Quality,  Climate  and     2-1,  2-16-2-26 

Impacts  on 3-30,  3-31,  3-113 

ALTERNATIVES     1-7,  1-25 

No  Aerial  Application  of  Herbicides     Exec-2,  1-7,  3-106,  3-108,  3-113, 

3-114,  3-116,  3-118,  3-119,  3-120, 
3-121,  3-122,  3-123 

No  Action  (Continue  Current  Management)     Exec-3,  1-10,  3-111-3-112,  3-113, 

3-114,  3-117,  3-119,  3-120,  3-121, 
3-122,  3-123 

No  Use  of  Herbicides    Exec-2,  1-7,  3-108-3-110,  3-113, 

3-114,  3-116,  3-118,  3-119,  3-120, 
3-121,  3-122,  3-123 

No  Use  of  Prescribed  Burning     Exec-2,  1-10,  3-110-3-111,  3-113, 

3-114,  3-117,  3-118,  3-119,  3-120, 
3-121,  3-122,  3-123 

Proposed  Action     Exec-2,  1-7,  3-104,  3-113,  3-114, 

3-115,  3-118,  3-119,  3-120,  3-121, 
3-122,  3-123 

Amitrole 1-13 

Application  Rate     1-15 

Toxicity    1-13,  3-69,  3-70,  3-71 

Aquatic  Resources Exec-1,  Exec-5,  2-1,  2-30-2-39 

Impacts  on 2-1,  3-42-3-46,  3-114-3-115 

Atrazine 1-13 

Application  Rate     1-15 

Toxicity    1-13,  3-69,  3-70,  3-71 

Biological  Treatment Exec-1,  Exec-4,  1-11,  3-12-3-13, 

3-30,  3-37,  3-44,  3-50,  3-51,  3-58, 
3-60,  3-61,  3-62,  3-63,  3-65,  3-103 
Blading — see  Mechanical  Treatment 

BLM-ADMINISTERED  LANDS 1-1-1-7 

Oil  and  Gas  Sites     Exec-1,  1-6,  3-82-3-86 

Public  Domain  Forest  Land     Exec-1,  1-6,  3-78-3-82 

Rangeland    Exec-1,  1-6,  3-74-3-78 

Recreation  and  Cultural  Sites Exec-1,  1-7,  3-90-3-93 

Rights-of-Way    Exec-1,  1-6,  3-86-3-90 

Bromacil     1-14 

Application  Rate     1-15 

Toxicity    1-14,  3-69,  3-70,  3-71 

Bulldozing — see  Mechanical  Treatment 
Burros,  Wild  Horses  and 

Impacts  on 3-61-3-62,  3-121 

Chaining — see  Mechanical  Treatment 

Chaparral-Mountain  Shrub    2-1,  2-9-10,  2-13,  2-18,  2-27,  2-30, 

2-37,  2-45,  2-56,  2-62,  3-11,  3-17, 
3-27,  3-35,  3-40,  3-47,  3-49,  3-55, 
3-105,  3-108,  3-109,  3-110,  3-112 

Chemical  Treatment Exec-1,  Exec-4,  1-12,  3-22-3-29, 

3-30,  3-42,  3-44-3-46,  3-53-3-58, 
3-59,  3-60,  3-61,  3-62,  3-63, 
3-66-3-99 

Chlorsulfuron     1-17 

Application  Rate     1-15 

Toxicity    1-17,  3-69,  3-70,  3-71 

lndex-1 
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Climate  and  Air  Quality Exec-1,  Exec-5,  2-1,  2-16-2-26 

Impacts  on 3-30-3-31,  3-113 

Clopyralid     1-17 

Application  Rate     1-15 

Toxicity 1-17,  3-69,  3-70,  3-71 

Coniferous/Deciduous  Forest    2-1,  2-12-2-14,  2-20,  2-26,  2-27, 

2-30,  2-39,  2-48,  2-56,  2-62,  3-12, 
3-21,  3-29,  3-37,  3-41,  3-42,  3-47, 
3-50,  3-52,  3-105,  3-109,  3-110, 
3-111,  3-112 

Council  on  Environmental  Quality    1-4 

Cultural  Resources Exec-1,  Exec-6,  1-25,  2-1,  2-49-2-51 

Impacts  on 3-58,  3-59,  3-117,  3-118 

Cumulative  Impacts    3-126 

Cutting— see  Manual  Treatment 

Cutting — see  Mechanical  Treatment 

Dalapon 1-17 

Application  Rate    1-15 

Toxicity 1-17,  3-69,  3-70,  3-71 

Desert  Shrub     2-1,  2-6-2-8,  2-17,  2-26,  2-30,  2-36, 

2-41,  2-55,  2-62,  3-26 

Dicamba    1-18 

Application  Rate    1-15 

Toxicity    1-18,  3-69,  3-70,  3-71 

Diesel  oil Exec-2 

Diuron 1-18 

Application  Rate     1-15 

Toxicity 1-18,  3-69,  3-70,  3-71 

Drilling  Seed — see  Mechanical  Treatment 

Economic  Resources,  Social  And    Exec-1,  Exec-7,  2-1,  2-59-2-62 

Impacts  on 3-123-3-126 

Endangered  Species  Act  of  1973     1-23,  1-24,  1-30,  2-55 

ENVIRONMENT 

Aquatic  Resources Exec-1,  Exec-5,  2-1,  2-30-2-39 

Climate  and  Air  Quality Exec-1 

Cultural  Resources Exec-1 

Fish  and  Wildlife    Exec-1 

Geology  and  Topography Exec-1 

Human  Health  and  Safety    Exec-1 

Livestock Exec-1 

Recreation  and  Visual  Resources    Exec-1 

Social  and  Economic  Resources Exec-1 

Soils Exec-1 

Special  Status  Species Exec-1 

Vegetation    Exec-1 

Wild  Horses  and  Burros     Exec-1 

Wilderness  and  Special  Areas     Exec-1 

3-62,  C 

Federal  Land  Policy  and  Management  Act     Exec-1 

Fish  and  Wildlife Exec-1 

Impacts  on 3-46-3-58,  3-115-3-117 

Geology  and  Topography     Exec-1,  Exec-5,  2-1,  2-26-2-28 

Impacts  on 3-31,  3-32,  3-113 

Glyphosate 1-18 

Application  Rate    1-15 

Toxicity 1-18,  3-69,  3-70,  3-71 

Grazing— see  Biological  Treatment 

Ground  water    2-35,  2-36,  2-37,  2-38,  2-39,  3-43, 

3-46 
Ground— see  Chemical  Treatment 
Grubbing— see  Mechanical  Treatment 

Hexazinone     1-19 

lndex-2 


Exec-5,  2-1 

Exec-6!  1-25,  2-1,  2-49-2-51 
Exec-5,  2-1,  2-39-2-49 
Exec-5,  2-1,  2-26-2-28 
Exec-6,  2-1,  2-56-2-59 
Exec-6,  2-1,  2-54 
Exec-6,  2-1,  2-51-2-54 
Exec-7,  2-1,  2-59-2-62 
Exec-5,  2-1,  2-28-2-30 
Exec-6,  1-23,  2-1,  2-55-2-56 
2-1-2-16,  3-5 
Exec-6,  2-1,  2-54 
Exec-6,  1-24,  2-1,  2-56, 
63,  3-122 
1-4,  1-30 
Exec-5,  2-1,  2-39-2-49 


BLM  Draft  Vegetation  Treatment  EIS 


Application  Rate     1-15 

Toxicity    1-19   3-69    3-70   3-71 

Human  Health  and  Safety    ...'.'.'.'.'.'.  Exec-1,  Exec-6,  2-1,  2-56-2-59 

Impacts  on 3-63-3-99,  3-122-3-123 

Imazapyr    1_ig 

Application  Rate     1-15 

,MPTACTSV    :     :  :       M»"  3"69'  3"70'  3'71 

Cumulative 3-126 

Of  Biological  Treatments    '.'.'.'.'.'.'.'.'.'.      3-12,  3-13,  3-30,  3-37,  3-44,  3-50, 

3-51,  3-58,  3-60,  3-61,  3-62!  3-63^ 

3-65 
Of  Chemical  Treatments     3-22-3-29,  3-30,  3-42,  3-44,  3-46 

3-53-3-58,  3-59,  3-60,  3-61,  3-62', 
__  3-63,  3-66-3-99 

Of  Manual  Treatments 3-5,  3.30,  3-32,  3-43,  3-47,  3-58 

™  m     h      •     .  t  3-59,3-61,3-62,3-63,3-64 

Of  Mechanical  Treatments 3.5,  3-30,  3-32-3-37,  3-43,  3-44, 

3-47-3-50,  3-58,  3-60,  3-61,  3-62, 

_     .  3-63,  3-64,  3-65 

On  Aquatic  Resources     3-42-3-46,  3-114-3-115 

On  Climate  and  Air  Quality     3-30   3-31    3-113 

On  Cultural  Resources    \  3.5s"  3.59;  3,117   3.118 

On  Fish  and  Wildlife 3-46-3-58,  3-115-3-117 

On  Geology  and  Topography    3.31,  3.32,  3-113 

On  Human  Health  and  Safety 3-63-3-99   3-122-3-123 

On  Livestock 3-61,  3-120-3-121 

Of  Prescribed  Burning 3-13-3-22,  3-30,  3-38-3-42,  3-44, 

3-51-3-53,  3-58,  3-60,  3-62,  3-63', 

_,     _  3-65-3-66 

On  Recreation  and  Visual  Resources 3-59-3-60,  3-118-3-120 

On  Social  and  Economic  Resources 3-123-3-126 

S"  f°ilS •■,■«»■/  ■«'••, 3-32-3-42,  3-113,  3-114 

On  Special  Status  Species 3-62   3-121    3-122 

S"  X?.?,e!?ti0n '       3-5-3-30,  3-103-3-112 

On  Wild  Horses  and  Burros    3-61-3-62   3-121 

On  Wilderness  and  Special  Areas    3-62   3-63   3-122 

Unavoidable  Adverse     3-127 

Insects— see  Biological  Treatment 

Kerosene Exec-2   3  94 

LAWS/REGULATIONS 

Council  on  Environmental  Quality     1-4 

Endangered  Species  Act  of  1973 1-23,  1-24,  1-30,  2-55 

Federal  Land  Policy  and  Management  Act Exec-1,  1-4,  1-30 

National  Environmental  Policy  Act    Exec-1,  1-4 

Livestock    Exec-1  \  Exec-6,  2-1,  2-54 

,  lmPacts  on 3-61,  3-120-3-121 

Manual  Treatment    Exec-1,  Exec-4,  1-10,  3-5,  3-30, 

3-32,  3-43,  3-47,  3-58,  3-59,  3-61, 
3-62,  3-63,  3-64 

Mechanical  Treatment Exec-1,  Exec-4,  1-10,  3-5,  3-30 

3-32-3-37,  3-43,  3-44,  3-47-3-50, 
3-58,  3-60,  3-61,  3-62,  3-63,  3-64, 
3-65 
Mefluidide     1_19 

Application  Rate     1-1 5 

M  J0x]city    ...     i     ;  1-19>  3.69,  3.70,  3.71 

Metsulfuron  methyl 1-1 9 

Application  Rate     1-15 

Toxicity    1-19,  3-69    3-70    3-71 

Mountain/Plateau  Grassland 2-1,  2-11-2-12,  2-18,  2-25,  2-27 

2-30,  2-38,  2-46,  2-56,  2-62,  3-19, 

lndex-3 


BLM  Draft  Vegetation  Treatment  EIS 


3-20,  3-29,  3-36,  3-37,  3-41,  3-47, 
3-50,  3-105,  3-109,  3-111,  3-112 
Mowing — see  Mechanical  Treatment 
Mulching— see  Manual  Treatment 

National  Environmental  Policy  Act Exec-1,  1-4,  4-1 

No  Use  of  Prescribed  Burning    1-10,  3-110,  3-111,  3-113,  3-114, 

3-117,  3-118,  3-119,  3-120,  3-121, 
3-122,  3-123,  3-124 

No  Action  (Continue  Current  Management)    1-10,  3-111-3-112,  3-113,  3-114, 

3-117,  3-119,  3-120,  3-121,  3-122, 
3-123,  3-124 

No  Use  of  Herbicides 1-7,  3-108-3-110,  3-113,  3-114, 

3-116,  3-118,  3-119,  3-120,  3-121, 
3-122,  3-123 

No  Aerial  Application  of  Herbicides    1-7,  3-106-3-108,  3-113,  3-114, 

3-116,  3-118,  3-119,  3-120,  3-121, 
3-122,  3-123 
Pathogens — see  Biological  Treatment 

Picloram    1-20 

Application  Rate     1-15 

Toxicity    1-20,  3-69,  3-70,  3-71 

Pinyon-Juniper    2-1,  2-10-2-11,  2-18,  2-25,  2-27, 

2-30,  2-37,  2-45,  2-56,  2-62, 
3-11-3-12,  3-18,  3-28,  3-29,  3-35, 
3-36,  3-40,  3-41,  3-47,  3-49,  3-52, 
3-55,  3-105,  3-109,  3-111,  3-112 

Plains  Grassland 2-1,  2-12,  2-18,  2-26,  2-27,  2-30, 

2-38,  2-47,  2-56,  2-62,  3-12,  3-19, 
3-28,  3-36,  3-41,  3-47,  3-50,  3-52, 
3-55,  3-105,  3-109,  3-110,  3-112 

Potential  Impacts  of  Alternatives 3-103-3-128 

Prescribed  Burning     Exec-1,  Exec-4,  1-11, 

Impacts  Of     3-13-3-22,  3-30,  3-38-3-42,  3-44, 

3-51-3-53,  3-58,  3-60,  3-62,  3-63, 
3-65-3-66 

Proposed  Action     1-7,  3-104,  3-113,  3-114,  3-115, 

3-118,  3-119,  3-120,  3-121,  3-122, 
3-123 
Pulling— see  Manual  Treatment 

Recreation  and  Visual  Resources    Exec-1,  Exec-6,  2-1,  2-51-2-54 

Impacts  on 3-59-3-60,  3-118-3-120 

REGIONS 

Chaparral-Mountain  Shrub 2-1,  2-9-2-10,  2-13,  2-18,  2-27, 

2-30,  2-37,  2-45,  2-56,  2-62,  3-11, 
3-17,  3-27,  3-35,  3-40,  3-47,  3-49, 
3-55,  3-105,  3-108,  3-109,  3-110, 
3-112 

Coniferous/Deciduous  Forest    2-1,  2-12-2-14,  2-20,  2-26,  2-27, 

2-30,  2-39,  2-48,  2-56,  2-62,  3-12, 
3-21,  3-29,  3-37,  3-41,  3-42,  3-47, 
3-50,  3-52,  3-105,  3-109,  3-110, 
3-111,  3-112 

Desert  Shrub     2-1,  2-6-2-8,  2-17,  2-26,  2-30,  2-36, 

2-41,  2-55,  2-62,  3-10,  3-16,  3-26, 
3-34,  3-40,  3-47,  3-48,  3-52,  3-54, 
3-104,  3-107,  3-109,  3-110,  3-112 

Mountain/Plateau  Grassland 2-1,  2-11-2-12,  2-18,  2-25,  2-27, 

2-30,  2-38,  2-46,  2-56,  2-62,  3-19, 
3-20,  3-29,  3-36,  3-37,  3-41,  3-47, 
3-50,  3-105,  3-109,  3-111,  3-112 

Pinyon-Juniper     2-1,  2-10-2-11,  2-18,  2-25,  2-27, 

2-30,  2-37,  2-45,  2-56,  2-62, 
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3-11-3-112,  3-18,  3-28,  3-29,  3-35, 
3-36,  3-40,  3-41,  3-47,  3-49,  3-52, 
3-55,  3-105,  3-109,  3-111,  3-112 

Plains  Grassland    2-1,  2-12,  2-18,  2-26,  2-27,  2-30, 

2-38,  2-47,  2-56,  2-62,  3-12,  3-19, 
3-28,  3-36,  3-41,  3-47,  3-50,  3-52, 
3-55,  3-105,  3-109,  3-110,  3-112 

Sagebrush     2-1,  2-3,  2-17,  2-22,  2-26,  2-28, 

2-31,  2-41,  2-55,  2-59,  3-5,  3-10, 
3-16,  3-24-3-26,  3-34,  3-39,  3-47, 
3-48,  3-51,  3-53,  3-54,  3-104,  3-106, 
3-108,  3-110,  3-112 

Southwestern  Shrubsteppe 2-1,  2-8-2-9,  2-17,  2-25,  2-27,  2-30, 

2-36,  2-44,  2-55,  2-62,  3-10,  3-17, 
3-26,  3-35,  3-40,  3-47,  3-48,  3-49, 
3-52,  3-54,  3-55,  3-104,  3-107, 
3-109,  3-110,  3-112 
Risk  Assessment 

Exposure  Analysis    3-66,  3-68,  3-72 

Hazard  Analysis 3-65,  3-67-3-68 

Risk  Analysis     3-66,  3-73,  3-77-3-99,  3-56,  3-57 

Roller  Chopping — see  Mechanical  Treatment 
Safety,  Human  Health  and 

Impacts  on 3-63-3-99,  3-122-3-123 

Sagebrush    2-1,  2-3,  2-17,  2-22,  2-26,  2-28, 

2-31,  2-41,  2-55,  2-59,  3-5,  3-10, 
3-16,  3-24-3-26,  3-34,  3-39,  3-47, 
3-48,  3-51,  3-53-3-54,  3-104,  3-106, 
3-108,  3-110,  3-112 
Scalping— see  Manual  Treatment 

Simazine    1-20 

Application  Rate     1-15 

Toxicity    1-20,  3-69,  3-70,  3-71 

Social  and  Economic  Resources Exec-1,  Exec-7,  2-1,  2-59-2-62, 

3-123-3-126 
Impacts  on 

Soils      Exec-1,  Exec-5,  2-1,  2-28-2-30 

Impacts  on 3-32-3-42,  3-113-3-114 

Southwestern  Shrubsteppe 2-1,  2-8-2-9,  2-17,  2-25,  2-27,  2-30, 

2-36,  2-44,  2-55,  2-62,  3-10,  3-17, 
3-26,  3-35,  3-40,  3-47,  3-48,  3-49, 
3-52,  3-54,  3-55,  3-104,  3-107, 
3-109,  3-110,  3-112 

Special  Areas,  Wilderness  and    Exec-1,  Exec-6,  2-1,  2-56 

Impacts  on 3-62,  3-63,  3-122 

Special  Status  Species    Exec-1,  Exec-6,  1-23,  2-1,  2-55-2-56 

Impacts  on 3-62,  3-121-3-122 

Sulfumeturon  methyl 1-20 

Application  Rate     1-15 

Toxicity    1-20,  3-69,  3-70,  3-71 

Surface  Water 2-31,  2-36,  2-37,  2-38,  2-39,  3-43, 

3-44-3-46 

Tebuthiuron     1-20 

Application  Rate     1-15 

Toxicity    1-20,  3-69,  3-70,  3-71 

Tilling — see  Mechanical  Treatment 
Topography,  Geology  and 

Impacts  on 3-31,  3-32,  3-113 

TREATMENT  METHODS 

Aerial — see  Chemical  Treatment 
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Biological  Treatment Exec-1,  Exec-4,  3-12-3-13,  3-30, 

3-37,  3-44,  3-50,  3-51,  3-58,  3-60, 
3-61,  3-62,  3-63,  3-65,  3-103 

Blading — see  Mechanical  Treatment 

Bulldozing — see  Mechanical  Treatment 

Chaining — see  Mechanical  Treatment 

Chemical  Treatment Exec-1,  Exec-4,  3-22-3-29,  3-30, 

3-42,  3-44-3-46,  3-53-3-58,  3-59, 
3-60,  3-61,  3-62,  3-63,  3-66,  3-99 

Cutting — see  Manual  Treatment 

Cutting — see  Mechanical  Treatment 

Drilling  Seed — see  Mechanical  Treatment 

Grazing — see  Biological  Treatment 

Ground — see  Chemical  Treatment 

Grubbing— see  Mechanical  Treatment 

Insects — see  Biological  Treatment 

Manual  Treatment    Exec-1,  Exec-4,  3-5,  3-30,  3-32, 

3-43,  3-47,  3-58,  3-59,  3-61,  3-62, 
3-63,  3-64 

Mechanical  Treatment Exec-1,  Exec-4,  3-5,  3-30, 

3-32-3-37,  3-43,  3-44,  3-47-3-50, 
3-58,  3-60,  3-61,  3-62,  3-63,  3-64, 
3-65 

Mowing— see  Mechanical  Treatment 

Mulching — see  Manual  Treatment 

Pathogens— see  Biological  Treatment 

Prescribed  Burning Exec-1,  Exec-4,  3-13-3-22,  3-30, 

3-38-3-42,  3-44,  3-51-3-53,  3-58, 
3-60,  3-62,  3-63,  3-65-3-66 

Pulling — see  Manual  Treatment 

Roller  Chopping — see  Mechanical  Treatment 

Scalping — see  Manual  Treatment 

Tilling— see  Mechanical  Treatment 
Triclopyr    1-21 

Application  Rate     1-15 

Toxicity    1-21,  3-69,  3-70,  3-71 

Vegetation Exec-1,  Exec-3-5,  2-1-2-16 

Impacts  on 3-5-3-30,  3-103-3-112 

Visual  Resources,  Recreation  and 

Impacts  on 3-59-3-60,  3-118-3-120 

Wild  Horses  and  Burros    Exec-1,  Exec-6,  2-1,  2-54 

Impacts  on 3-61-3-62,  3-121 

Wilderness  and  Special  Areas    Exec-1,  Exec-6,  1-24,  2-1,  2-56 

Impacts  on 3-62,  3-63,  3-122 
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